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GENERAL

» MANUFACTURER M Same as the Applicant

Company Name : SUNBO INDUSTRIES CO, Lid

Address : 1517-2. DADAE-DONG, SAHA-GU, BUSAN, KOREA

= ADDITIONAL TEST INFORMATION

Treatment Rated Capacity @ (244 + 9) m’/h

s TEST SUMMARY

Test Item Test Standard Result

PR. No, 2013-56, Annex 4 and 6
Land-based test by the Ministry of Oceans and Fisheries and Conformity
IMO G8 (Res. MEPC. 174(58))
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KOMER/

. LAND-BASED TEST
11 TEST ENVIRONMENT

-Ambient temperature

-Relative Humidity

12 TEST STANDARD

(243 £ 49 C
(55 £ 12) % RH

- The Provisional Regulation of Type Approval of Ballast Water Management System’ by the
Ministry of Oceans and Fisheries (PR No 2013-56, Annex 4 and Annex 6) and IMO G8 (Res.
MEPC. 174(58), Annex, PART 2 23 24 & PART 4)

Test Item

Test Method

¢ | Water temperature

APHA Standard Method 2550:2012

¢ | pH APHA Standard Method 4500 H™ B:2012

¢ | ORP APHA Standard Method 2580:2012

¢ | Salinity APHA Standard Method 2520 B:2012

s | DO ASTM Standard Method D888-09 C:2010 ’
o | Turbidity APHA Standard Method 2130 B:2012

¢ | TSS APHA Standard Method 2540 D:2005

+ | DOC/POC! ISO 8245:1999

¢ | = 50 pm organisms

Fleming & Coughlan, 1978%
US EPA 600/R-10/146:2010°
APHA Standard Method 10200 C:2012*

> 10 ym and < 50 pm

Anja et al, 2005,

organisms APHA Standard Method 10200 C:2012
Heterotrophic bacteria APHA Standard Method 9125:2012
Coliform APHA Standard Method 9222 B:2012

¢ | Escherichia coli

US EPA 1603:2009

¢ | Intestinal Enterococci

US EPA 1600:2009

Toxicogenic
Vibrio cholerae (01, 0139)

*

APHA Standard Method 9260 H:2012 and/or API 20E kit

(BioMerieux, Inc)

' The test is conducted by Korea Testing & Research Institute (KTR).

‘ Staining with Neutral Red.

! Touch with the point of a fine dissecting neadle

* Concentration techniques.

® Fluorescenca staining with 5-CFDA-AM,

KOMERI-P-24-03(11)
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13 TEST EQUIPMENT

Description Manufacturer Model Number Serial Number  Calibration Due
¢ Auto pipette Labnet Intl inc BP-10000 944090050 ~ 2013 12 01
4 Auto pipette Labnet Intl inc BP-1C00 744061707 ~ 2013 12 0!
¢ Auto pipette BloScience inc BP-200 943850205 ~ 2013 12 0!
¢ Autoclave DH Sci WAC-60 DHWACO01060 ~ 2013 12 06
¢ Bogorov counting chamber DH Sci - - -
¢ Clean bench SY Sl SH-150S - -
¢ Conlony counter SUNTEX 570 071203875 -
¢ Digital imaging Olympus JUJAK 55 = =
¢ Drying and heating oven DH Sci "WON-105 5A17185 =
# Electronic balance OHAUS Pioneer™ Balances 4007270901018 ~ 2013 12, 06
¢ Filtration system Nalgene 350 mL 8330420867 ~ 2013 12 06
¢ Fluorescent microscope Olympus CEX41 33F]
¢ Humidity Recorder CENTER 313 1C39498 =
¢ Incubators DH Sci. WIG-155 ~ 2013 1118
@ Mass cylinder Witeg 250 mL WIG1550905.4006 ~ 2013 12 06
¢ licro (Pasteur) pipette Hilgenberg 31 501 02 - ~ 2015 06, C4
¢ Muitiprobe (Hydrolab) Hach company Eydrolab MSS5 - =
¢ Plankton nel SA Sci cenical 30 um 041000049050 -
¢ Plankton nect SA Sci conical 7 ~ & um - -
¢ Sedgewick-Rafter chamber Pysar-SGlI = = -
¢ Standard sieve Sefar 30 um = =
¢ Standard sieve Safar 7~ 8 wn = ~ 2013 11 29
4 Steres—microscope Olympus S740 = =
¢ Turbidity meter Hach company 2100 P 8102417 =
4 Vacuum pump THOMAS 1617/-353 serles 10010C039174 ~2013 11 18
KOMERI-P-24-03(11) Page 5/117
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Report No. : KOMERI-0906-13T972-3 KOME‘RI

14 TEST SET-UP

GRNNIED S A N S A S (o : Kl
OZONE GENERATING ROOM

OXYOEN GENFRATION SYSTEM 0 i
S [ ===

!— i 1 [ g OZONE INJECTING ROOM
™ e i
| [ J,___} | [:J 7 ’“ B S g'{‘aﬁ.')%‘z‘x‘é‘
N 0

woms e e T T Al l.w s &

Figure 1-1 Test diagram of BlueZone™ (refer to ATTACHMENT I)

15 TEST PROCEDURE
- See ATTACHMENT Il PROCEDURES FOR LAND-BASED TEST

16 TEST SCHEDULE

Period Cycle J65t wipde ang dewe Location
Ballasting de—Ballasting
1 2013 06, 12 2013, 06, 17
3 2013 06, 26 2013, 07. 01
4 2013, 07. 03 2013, 07. 08
: 5 2013, 07 10 2013 07. 15
13 2013 09, 25 2013, 09. 30
(20 ~ 21 PSU) i 2013 10, 02 2013 10, 07
15 2013 10, 11 2013, 10 16 KIOST,
16 2013, 10, 17 2013, 10, 22 South Seca
17 201310, 23 2013 10, 28 Research Institute
2 2013, 06 19 2013, 06. 24 (34° 59 3100" N
6 2013 07 17 2013, 07. 22 8% 40 2339" E)
7 2013 07. 24 2013 07. 29
2 8 2013 08. 07 2013 08, 12
(32 ~ 34 PSU) 9 2013 08 21 2013 08 26
10 2013 08,28 | 2013 09 02
1 2013 09 04 2013, 09. 09
12 2013, 09, 11 2013 09, 16
KOMERI-P-24-03(11) Page 6/117
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17 TEST RESULT
171 Assessment of valid test

(1) Basic water parameter in the test (challenge) water

Salinity

TSS

DocC

POC

Period Cycle (PSU) (mg/L) (mg/L) S Remark
1 2054 + 005 636 + 413 765 = 002 897 = 097 Valid
S 2141 = 003 551 + 581 734 = 004 679 = 052 Valid
4 2122 + 005 588 £ 452 707 + 024 823 + 0l6 Valid
5 2072 = 005 525 + 449 60l + 006 522 £ 072 Valid
(20 ~ ;1 BSU) 13 2113 = 004 564 + 735 310 = 006 745 = 021 Valid
4 2115 £ 003 682 = 108 86l = 037 932 + 032 Valid
15 2161 = 004 582 + 507 788 = 055 696 + 035 Valid
16 2153 = 0G5 584 + 385 847 = 040 718 + 093 Valid
17 2125 + 0Co 1146 + 1437 757 = 004 631 + 059 Valid
Valid requirement 3~ 32 > 50 >5 >5 -
2 3301 £ 018 271 + 123 414 + Q15 94 + 030 Valid
6 3364 = 016 245 + 375 300 = 004 130 £ 026 Valid
7 3356 + 018 250 + 161 303 + 012 135 £ 039 Valid
2 3 3408 = 008 256 + 644 3C6 = 002 169 £ 034 Valid
(32 ~ 34 F5U) 9 3399 + 013 169 + 291 298 + 007 198 = 041 Valid
10 3370 = 006 196 + 133 325 + 003 44 = 035 Valid
11 3285 = 020 236 = 217 339 + 012 187 £ 007 Valid
12 3349 = 013 307 = 589 298 = 004 194 = 039 Valid
Valid requirement > 32 > 1 > 1 1 =

KOMERI-P-24-03(11)
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KOMER/

(2) Viable organisms in the test (challenge) water

A > 10 ym and
Period Cycle = 30 um org:mlsms { 50 pum organisms Hetergirophic badteria Remark
(inds./m") (CFU/mL)
(inds./mL)
1 196 334 + 43 824 2101 £ 370 30700 = 3225 | Valid |
3 156 334 + 12 595 1 89 = 135 16 023 = 3 648 Valid
4 222 718 = 32 042 1026 = 83 25 567 = 14 199 Valid
5 148 556 = 10 827 1028 = 40 47 623 = 3 970 Valid
20 ~ ;1 BSU) 13 295 223 + 25 758 1 655 + 254 11 545 = 1 124 Valid
14 237 889 + 10 314 1 508 = 290 21523 + 1192 Valid
15 262 000 + 24 719 1172 £ 99 6 212 = 1727 Valid
16 2C9 000 + 30 663 1295 = 184 17 067 = 1 682 Valid
17 250 445 = 13 474 13/0 = 172 24 212 = 1 617 Valid
2 179 667 + 16 210 1425 + 228 5756 £ 5 66! Invalid
6 150 500 + 16 884 1 916 + 182 13323 + 1263 Valid
7 138 556 + 15 485 1934 1+ 414 TNTC™ Valid
2 8 207 945 + 12 985 1 520 = 259 14 645 +1 968 Valid
(32 ~ 34 PSU) 9 249 334 + 29 593 1204 + 137 3712 + 988 Invalid
10 176 778 + 18 295 1 255 = 172 11 900 = 1 527 Valid
1 219 334 + 18 895 1766 £ 245 11 167 = 913 Valid
12 216 112 = 11 275 1203 = 123 13 567 = 1 564 Valid
Valid requirement = 100 000 = | 000 = 10 000 -
" Too ‘lumerous To Count
KOMERI-P-24-03(11) Page 8/117
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Report No. : KOMERI-0906-13T972-3

KOMERI

(3) Organisms diversity in the test (challenge) water

Period Cycle = 50 pum organisms > 10 wm and < 50 pum organisms Remark

1 4 Phyla/Division 10 Species 3 Phyla/Division 12 Species Valid

3 5 Phyla/Division 10 Species 3 Phyla/Divisicn 9 Species Valid

4 4 Phyla/Division 10 Species 4 Phyla/Division 12 Spacies Valid

. 5 3 Phyla/Division 11 Species 3 Phyla/Division 12 Species Valid

20 ~ 21 pSU) 13 3 Phyla/Division 11 Spacies 3 Phyla/Division 12 Species Valid
14 4 Phyla/Division 13 Species 3 Phyla/Division 13 Species Valid

15 4 Phyla/Division 11 Species 4 Phyla/Division 9 Species Valid

6 4 Phyla/Division 12 Speciez 4 Phyla/Division 12 Species Valid

17 5 Phyla/Division 12 Species 3 Phyla/Division 7 Species Valid

2 3 Phyla/Division 9 Species 3 Phyla/Division 7 Species Valid

6 3 Phyla/Division 16 Species 4 Phyla/Division 14 Species Valid

7 4 Phyla/Division 17 Spacies 3 Phyla/Division 10 Species Valid

2 8 3 Phyla/Division 12 Species 4 Phyla/Division 7 Species Valid

(32 ~ 34 PSU) 9 3 Phyla/Division 15 Species 4 Phyla/Division 10 Species Valid
10 4 Phyla/Division 15 Species 4 Phyla/Division 12 Species | Valid

11 5 Phyla/Division 13 Species 4 Phyla/Division 11 Species Valid

12 4 Phyla/Division 13 Species 4 Phyla/Division 11 Species Valid

Valid requirement

= 3 Phyla/Division 5 Species

= 3 Phyla/Division 5 Species

KOMERI-P-24-03(1

)
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Report No. : KOMERI-0906-13T972-3 KOMERI

(4) Viable organisms in the discharge control water

5 T T =

— Cyidls > 50 (?;ndsj;gli)nlsms > 10 ym anr(iin(d:/omgn organisms ——
! 13 889 + 17 373 402 + 14 Valid
3 23 000 £ 3 658 474 + 50 Valid
4 9 278 = 1987 188 + 47 Valid
5 612 £ 221 322 + 54 Valid
o0 - 71 s |12 278 + 441 113 + 16 Valid
4 1 056 + 882 123 = 22 Valid
15 1 056 = 683 126 = 21 Valid
16 344 112 + /8 635 1 818 + 140 Valid
17 17 223 + 3 700 148 + 75 Valid
2 305 + 1158 95 £ 19 Invalid
6 567 + 450 163 + 48 Valid
7 556 = 167 175 + 57 Valid
2 8 2 389 = 858 152 = 28 Valid
32 ~ 34 P31 9 945 = 391 62 + 30 Invalid
10 778 £ 364 113 = 21 Valid
o 1112 + 782 98+ 22 Valid*
12 1223 + 755 2C0 = 42 Valid

Valid requirement > 100 > 100 -

*

The test result :s avzrage except the larcest variation in becinning middle, and end sample. The average of these results are satisfied within 10 ¢
valld criteria the test are accspted as :atisfying the valid requirement (refer to ATTACHMENT V)
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172 Assessment of discharge treated water

> 10 um Bacteria (CFU/100 mlL)
> 50 um and Toxicogenic
Period organisms < 50 pum Escherichia Intestinal Vibrio Remark
(inds./m? organisms coli Enterococci cholerae
(inds/mL) (01, 0139)
1 1 + 06 85 + 11 1 + 04 4 + 38 0 + 00 Conformity
3 1+ 12 08 + 06 1+ 04 85 + 287 0 + 00 Conformity
‘ Non
4 1 & 12 02 + 02 1+ 07 171 = 349 0 £ 00 .
Conformity
Non
5 1 + 06 38 = 31 8 + 24 228 + 446 0 + 00 R
! Conformity
13 0 = 00 22 + 08 2 £ 10 82 + 536 0 = 00 Conformity
(20 ~ 21 PSU) Non
14 0 + 00 19 = 10 1 £ 03 205 + 863 0 + 00 .
Conformity
15 0 + 00 23 + 12 0+ 00 57 + 379 0 = 00 Conformity
Non
16 4 + 26 35 + 13 0+ 00 106 = 234 0 + 00 .
Conformity
17 7 + 56 25 = 09 0 + 00 7+ 28 0 + 00 Conformity
- | Non
2 62 1+ 106 00 1 00 0 L 00 7 + 95 0 + 00 .
Conformity
0 = 00 01 + 01 += 00 70 + 133 + 00 Conformity
0+ 00 00 = 00 + 00 76 = 287 + 00 Conformity
) Non
8 0 + 00 02 + 01 0 + 00 TNTC* 0 + 00 .
(32 ~ 34 PSU) Conformity
9 0 + 00 05 = 03 0+ 00 1 + 08 0 + 00 Invalid
10 112 02 + 02 0+ 00 3+ 23 0 = 00 Conformity
11 + 00 02 + 01 5 + 34 2 %=1 0 + 00 Conformity
12 + 00 01 = 01 1 £ 05 10 + 47 0 + 00 Conformity
Discharge standard | <10 <10 { 250 <100 (1 -

Too Numerous To Count

KOMERI-P-24-03(11)
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173 Recording data of operation parameters

Ballasting de-Ballasting

Period Cycle TRE TRO TRE TRO
(m®/h) (mg/L as Cly) (m3/h) (mg/L as Clp
1 244 + 4 207 £ 013 245 + 3 000 + 000
3 237 = 10 201 + 007 240 + 6 000 £ 000
4 243 + 4 196 + 021 243 + 5 000 + 000
5 244 + 4 201 £ 023 224 + 6 000 + 000
(20 ~ él ESU) 13 246 = 4 232 = 012 250 £ 5 000 = 000
14 246 + 5 184 + 083 248 + 3 000 + 000
15 247 + 3 232 £ 012 239 = 6 000 = 000
16 248 + 4 235 + 016 247 + 6 000 + 000
17 243 + 3 233 £ 04 243 + 4 000 + 000
2 245 + 3 202 + 048 245 + 7 000 + 000
6 245 + 2 229 + 006" 212 + 4 000 + 000
7 233 + 12 223 + 049" 242 + 6 000 + 000
% 8 240 + 4 158 + 110 245 + 6 000 + 000
32 ~ 34 PSU) 9 250 £ 3 220 = 044 251 £ 7 000 = 000
10 2438 + 3 234 + 020 255 # § 000 + 000
11 246 + 3 237 + 010 250 + 8 000 + 000
12 247 1 3 229 1+ 01 248 + 3 000 £ 000

* The value of TRO sensor #! is used instcad of TRO sensor #2 Because the value of TRQO sensor #2 occurred error

KOMERI-P-24-03(11)
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() Ist test cycle Ballasting (20 ~ 21 PSU, 2013 06 12)

Flow rate (m3/h)

(2) st test cycle,

Flow rate (m3/h)

Flow rate and TRO concentration

——Flow rate ~—~TRO
30000 i - R S 1 0.0 ]
25000 = pr oAt o, pimapovtetiner] 250
20000 W 200
15000 £ 150
10000 1.00
5000 050
000 e 11
1033 1039 1047 1054 1101 1107 1114 1121

Operation time (hh:mm)

de-Ballasting (20 ~ 21 PSU, 2013 06. 17)

Flow rate and TRO concentration

—Flow rate —=TRO
30000 - 0.20
25000 e b e e e el SN bbb ateened |

015

20000
15000 0.10

10000
005

5000
0.00 0.00

1313 1319 13:26 13:33 1340 1347 13:54 14:01

Operation time (hh:mm)

TRO concentration (mg/1.)

T'RO concentration (mg/L)

KOMERI-P-24-03(11)
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(3) 2nd test cycle Ballasting (32 ~ 34 PSU 2013 06 19)

Flow rate and TRO concentration

——Flow rate -—TRO

30000 e — - 300
250.00 WMWM 250 g
2 3

< r,._J"—"L.mr*\-f

. 20000 w m 200 &
E §
& 8
© -
% 15000 150 B
s =
:
T 10000 10§
18]
o
50,00 050 X
=

000 4 - 000

1042 1051 10559 1107 1114 1122 1130 1138
Operation time (hh:mm)

(4) 2nd. test cycle, de-Ballasting (32 ~ 34 PSU, 2013, 06, 24)

Flow rate and TRO concnetration

——Flow rate ——~TRO

30000 SE—— e IGB
25000 <
= 015 g
= 20000 §
2 | [
£ !‘ 8
) | el
'™ 15000 - Lol0 S
I =
2 B
o 10000 ‘ 5
(%]
005 3
5000 - | &
i )

0.00 0,00

1054 1058 1102 1106 1E1 115 1120 1124
Operation time (hh:mm)
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(5) 3rd test cycle Ballasting (20 ~ 21 PSU, 2013 06 26)

Flow rate (m3/h)

(6) 3rd. test cycle de-Ballasting (20 ~ 21 PSU, 2013 07. 0

Flow rate (m3/h)

Flow rate and TRO concentration

30000

25000

20000

15000 -

10000

5000

——Flow rate

0.00
10:47

10:52

1056  11:00 11:05 1109 113

Operation time (hh:mm)

1118

Flow rate and TRO concentration

~——Flow rate

30000

25000

20000

15000

10000

50,00

—TRO

+ 050

- 0.00

~—TRO

-+ 0.20

f’l\w 0I5

L 0lo

- 0.05

0.00

0.00
10:31

10:37 1043 1049 1055 11:01 11:07

Operation time (hh:mm)

1114

TRO concentration (mg/L)

TRO concentration (mg/L)

KOMERI-P-24-03(11)
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(7) 4th test cycle Ballasting (20 ~ 21 PSU. 2013 07 03)

Flow rate (m3/h)

(8) 4th test cycle,

Flow rate (m*/h)

Flow rate and TRO concentration

——Flow rate —=TRO
30000 - 300
25000 NWW 220
20000 - 200
15000 1.50
10000 100
5000 - 050
0,00 oo 0.00
10:36 1042 10:48 10:55 11.02 11:08 11114 11:20
Operation time (hh:mm)
de—Ballasting (20 ~ 21 PSU, 2013 07. 08)
Flow rate and TRO concentration
~——Flow rate ~—~TRO
30000 020
25000 W\-————J""W
0I5
20000 -
15000 0.10
10000
- 005
5000
000 0.00
198 124 1130 1186 1142 1149 1155 1201

Operation time (hh:mm)

TRO concentration (mg/L)

TRO concentration (mg/L)

KOMERI-P-24-03(11)

Page 16/117




Report No. : KOMERI-0906-13T972-3 KOME‘RI

(9) 5th test cycle Ballasting (20 ~ 21 PSU. 2013 07 10)

Flow rate and TRO concentration

——Flow rate ~—=TRO
30000 - - e D 50
-
250.00 =
—~ ’ 200 ©
£ E
"= 20000 =}
E 150 &
2 B
-’
15000 -
o ; =
5 oo 8
= 10000
= g
o
50,00 4 E
000 - — 0.00
1106 1612 1118 1124 1130 1137 1143 1149

Operation time (hh:mm)

(10) 5th. test cycle, de-Ballasting (20 ~ 21 PSU, 2013 07 15)

Flow rate and TRO concentration

—Flow rate =—=TRO
30000 - e 0,20
25000 Q
= W 015 E
S~ N
. 200
£ = &
© ®
= 15000 010 -;::7
_
2
= 10000 S
S005 o
5000 - E
0.00 0.00

1249 1255 1302 1307 1314 1320 1326 1332

Operation time (hh'mm)
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(1) 6th test cycle, Ballasting (32 ~ 34 PSU. 2013 07 17)

Flow rate and TRO concentration

Flowrate === TRO_#] =—=TRO_#2

30000 e 300

250,00 MWWWM 250 g

. 2 o

£ E

£ 20000 - g

Y s
[9]

w® 15000 150 B

& g

2 g

T 10000 ' 100 S

®)

50,00 105 M

=

000 - + 000

10:22 10:26 10:31 10:35 1040 1044 1048 10:53

Operation time (hh'mm)

(12) 6th. test cycle, de-Ballasting (32 ~ 34 PSU. 2013 07 22)

Flow rate and TRO concentration

——Flow rate ~—TRO

30000 - - 020
25000 i
= 015 E
= 20000 W \é
E 5

)

£ 15000 o0 8
E :
E 3]
L2 10000 5
<L o
c00s 3
5000 2
=~

0.00 0.00

11:05 11:10 11116 1121 11:26 11:31 11:36 1141

Operation time (hh:mm)
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(13) 7th test cycle Ballasting (32 ~ 34 PSU, 2013 07 24)

Flow rate and TRO concentration

——Flow rata === TRO_#] ==TRO_#2
30000 - -1 300
-
25000 250
5 =~ ) 3 f'{{ \EJ
E 20000 it R L2000 ¢
B P . 5
% 150,00 i 150 5
= * §
3 B
S ' <]
T loooo . 1.00 3
| S
5000 e os0 &
T
0,00 - 0.00
1038 1045 1052 1100 1107 1113 1120 1127
Operation time (hh:mm)
(14) 7th test cycle, de-Ballasting (32 ~ 34 PSU. 2013 07 29)
Flow rate and TRO concentration
———Flow rate ~—TRO
30000 0.20
a
25000 b=
I 015 5
E 20000 g
e
[ ©
= 15000 - 0.10 "E’
S
3 8
2 10000 =
o o
F005 S
5000 g
000 0.00
124 1130 1136 1142 1148 1154 1201 1207
Operation time (hh:mm)
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(15) 8th test cycle Ballasting (32 ~ 34 PSU, 2013 08 07)

Flow rate and TRO concnetraton

——Flow rate ——TRO

30000 300
H‘ -
25000 250
= E
”‘E 20000 2.00 ,5
w et
T 15000 1.50 'g
= 8
5 <
., 10000 1.00 8
o
&
5000 050 =

0.00 —- 000

1005 1012 1019 1026 10:33 1040 1047 1054
Operation time (hh:mm)
(16) 8th test cycle, de-Ballasting (32 ~ 34 PSU, 2013 08 12)
Flow rate and TRO concentration

~—Flow rate —=TRO

FOOIS] e e )
25000 %
< o1s £
*\% 20000 ,5
[} L~
"é 15000 - 010 .g
S 8
= 10000 5
(¥
005 5
5000 &
I—

0.00 0.00

1037 1044 1051 1058 1105 1111 1018 1125

Operation time (hh:mm)
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(17) 9th test cycle Ballasting (32 ~ 34 PSU. 2013 08 20

Flow rate and TRO concentration

——Flow rate =—=TRO

30000 5 —rp—- 3.00
B
Lu' - Ly
_ 25000 frw 250
= E
™. 20000 200 g
[ - ' S
N e
g 5
= 15000 - 150

b

2 g
£ 10000 100 o
T o
Q
5000 050 £
el

0.00 - 0,00

1019 1026 1032 10:39 1046 1053 1100 1107

Operation time (hh:mm)

(18) 9th test cycle, de-Ballasting (32 ~ 34 PSU, 2013 08 26)

Flow rate and TRO concentration

——Flow rate —=TRO
30000 020
25000 - M —\OJ‘
= 015 E
S~ ~—
. 20000
£ g
s *a
S 15000 ol &
g 5
g g
= 1oooo S
1005 S
5000 oz
0.00 0.00
1052 1058 1104 1111 1116 11:22 11729 I35

Operation time (hh:mm)

KOMERI-P-24-03(11) Page 21/117




Report No. : KOMERI-0906-13T972-3 KOME‘RI

(19) 10th. test cycle, Ballasting (32 ~ 34 PSU, 2013 08 28)

Flow rate and TRO concentration

——Flow rate —=TRO

30000 o e s 300

a

~
25000 250
=) g
S~ SNt
. 20000 200, £
E S
= =
w 15000 - 1.50 E
= =}
z 8
2 10000 100 5§
L 3]
o

5000 050 £

000 — -+ 000

1017 1024 1031 1038 10:45 10:551  10:58  11:05

Operation time (hh:mm)

(20) 10th, test cycle de-Ballasting (32 ~ 34 PSU, 2013, 09. 02)

Flow rate and TRO concentration

——Flow rate ~==TRO

30000 ~ e e 0,20
25000 g
—_ ! o
£ o153 E
g 20000 =t
£ §
< 15000 - 010 =
8 g
I 10000 8
- 0.05 o
5000 =
!

0.00 r 0.00

11.01 11.07 1113 11.18 11.24 1130 11:37 1143

Operation time (hh:mm)
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(21) 11th test cycle, Ballasting (32 ~ 34 PSU. 2013. 09 04)

Flow rate and TRO concentration

——Flow rate ~—TRO
30000 . s S - e 3.00
25000 i 2.50 g
_ | o
2 £
s 20000 - - 200 g
< :
2]
g
- 150
E 15000 " -g
3 g
T 10000 100 o
(9}
]
5000 + 0.50 :I
000 — - 000
10:26 10:33 10139 1047 1054 11:01 11:08 11:14

Operation time (hh:mm)

(22) 11th, test cycle de-Ballasting (32 ~ 34 PSU, 2013. 09. 09)

Flow rate and TRO concentation

—Flow rate -=TRO

30000 S ——, T’
25000 4
= 015 E’
§ 20000 ‘ =
N 5
g E
= 15000 S010 5
; :
3 s}
2 10000 =
€ 3]
005 S
5000 - X
=

0.00 0.00

1107 1113 1199 1126 1132 1138 1144 1150
Opration time (hh:mm)
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(23) 12th test cycle, Ballasting (32 ~ 34 PSU, 2013 09 1)

Flow rate and TRO concentration

——Flow rate ~=~TRO

30000 So— e, 1T
d
25000 | 250 CEZ’
= =
& 20000 - c200 §
~ L
° 5
= 15000 150 &
i 8
B 5
2 10000 100 8
o
o
o~
5000 . 050 &=
0,00 i -~ 000
1044 1050 1056 1102 1108 1114 1120 1126
Operation time (hh:mm)
(24) 12th. test cycle, de—Ballasting (32 ~ 34 PSU, 2013 09 16)
Y g
Flow rate and TRO concentation
—Flow rate ~TRO
30000 9 e 0,20
.
25000 f’b-—‘v"—w-\w—u———j )
= 015 &
o =
& 20000 S8
-~ C
© E
T 15000 o0 g
x g
,E 10000 g
0os Q
5000 =
0.00 ‘ 000
112 1K18 1124 1130 1136 1142 1149 IS5

Operation time (hh:mm)
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(25) 13th test cycle, Ballasting (20 ~ 21 PSU, 2013 09 25)

Flow rate and TRO concentraiton

——Flow rata ~==TRO

30000 - — et (3100

fi)

S~
25000 - ©250 ©

= £
_: S~
- =
= 20000 200 ©
£ b=}
i ]
[} =]
® 15000 - 150 g
= 3]
% =
T 10000 100 3
@]

a2

50,00 - 050

0/00 A - 000
1024 1032 1038 1045 10552 10559 1106 1112

Operation time (hh:mm)

(26) 13th. test cycle, de-Ballasting (20 ~ 21 PSU, 2013 09 30)

Flow rate and TRO concentration

~—=Flow rate wneTRO

30000 -~ 020
il
~
25000 m g
= Lols <=
= o
E 20000 ,%
] =)
= 15000 -~ 010 5
= Q
= =
£ 10000 S
= o
L
50,00 =

0.00 0.00

113 119 1125 1631 1537 1143 1149 1155
Operation time (hh:mm)
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(27) 14th test cycle, Ballasting (20 ~ 21 PSU. 2013 10 02)

Flow rate and TRO concentration

= Flow rate ~~TRO
30000 300
g
25000 WJ"\}-P"“ " 250 %5,
= £
= o o
£ 20000 2 '5
'
"2 15000 - ! 150 %
= 3}
3 :
= 10000 100 S
o
50,00 i 050 E
0.00 ~—I—J - . L 000
1014 10721 1029 1037 1044 1050 1057 1104
Operation time (hh:mm)
(28) 14th. test cycle, de—Ballasting (20 ~ 21 PSU. 2013 10. 07)
Flow rate and TRO concentration
~——Flow rate e TROQ
30000 - 020
25000 M\M g
- o
§ o5 E
é 20000 ’5
o
% 15000 o0 &£
£ 5
= 3]
5 =
2 10000 8
oos 3
5000 &
P—
0.00 0.00
1056 1102 1109 1195 1121 1127 1133 1139

Operation time (hh:mm)
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(29) 15th test cycle, Ballasting (20 ~ 21 PSU, 2013 10 11)

Flow rate and TRO concentration

=—Flow rate «==TRO

30000 - ~. 300
-
25000 - 250 <
= ! o
£ E
& 20000 200 g
= S
3] -t
® 15000 - 150 E
= =
2
T 10000 10 &
o
o
5000 050 X
!_(

000 ‘ 0.00

1134 1141 1148 1155 1202 1209 1216 1223
Operation time (hh'mm)

(30) 15th test cycle, de-Ballasting (20 ~ 21 PSU. 2013 10, 16)

Flow rate and TRO concentration

——Flow rate —TRO

30000 s 0.20

: d

Lo sl ey 3

= o1s E

”E 20000 - g

= =
)

T 15000 Fol0 -E

z 8

= =}

T 10000 : S

~005 O

5000 E

0.00 0.00
1225 1232 1239 1246 1253 1300 1306 1313
Operation time (hh:mm)
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(31) l6th test cycle, Ballasting (20 ~ 21 PSU, 2013 10 17)

Flow rate and TRO concentration

——Flow rate ~——TRO

30000 = o i 100
O
S @@W g
— o
£ E

=, 20000 . 2.00
& T -5
)

@

% 15000 - 1.50 E
2 5
3 :
T 10000 - 100§
O
Q
5000 050 X
) =

000 0.00

11:22 11:29 1135 1142 1149 1157 1204 1211

Operation time (hh:mm)

(32) 16th test cycle, de-Ballasting (20 ~ 21 PSU, 2013 10 22)

Flow rate and TRO concentration

~——Flow rate ~=~TRO

SDO00, oosmmsm s i - 020

)

25000 MM E‘t

< 015 5

"E 20000 - 5

N ‘;
@
e

T 15000 1010 %

£3 ]

= 10000 =

&)

005 S

=

50,00 =

0.00 — 000
sl 1157 1204 1211 1218 1224 1231 1238
Operation time (hh:mm)
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(33) 17th. test cycle, Ballasting (20 ~ 21 PSU, 2013 10, 23)

Flow rate and TRO concentration

——Flow rate ~——TRO

30000 - : s e 300
~
=
2000 250
E
< E
= 20000 200 e
= E
= 5
= 15000 150 2
o 5]
: :

=2 10000 100
= : : 3
Q
50.00 050 X

000 - - - 000

13:00 13:.07 1314 13:21 13:27 13:35 1341 1348

Operation time (hh:mm)

(34) 17th. test cycle, de-Ballasting (20 ~ 21 PSU 2013 10 28)

Flow rate and TRO concentration

——Flow rate ~=~TRO

30000 - 020
~~
25000 WW <
o)
2 015 g
= 20000 =
= 5

[+

2 15000 ‘o0 8
= :
E 3]
S 10000 g
e -+ 005 S
5000 X

0.00 0,00

1340 1347 1354 14°01 1408 1415 1422 14:29

Operation time (hh:mm)
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Report No. : KOMERI-0906-13T972-3 KOME'RI

II. PROCEDURE FOR LAND-BASED TEST

KOMERI SOP BWMS 01
Rev. 5.0 February 2015

BWMS Test Procedure for Land-Based Test

<Standard for valid test>

B, beginning Salinity in the test water

M, middle > 32 PSU 3-32 PSU < 3PSU

E, end DOC >1mg/L | >5mg/L | >5mg/L
PoC >1mg/L [ >5mg/L | >5mg/L
TssS > 1mg/L | > 50 mg/L | > 50 mg/L

~< .... Density of test organisms in the test water

z 50 pm 2 3 Phyla/Division 5 species
test organisms 2 100,000 inds./m3
2 10 um and < 50 um 2 3 Phyla/Division 5 species

test organisms 2 1,000 inds./mL

5Day
Storage

5Day
Storage

Heterotrophic bacteria |2 10,000 CFU/mL

Density of organisms in the treated water

- 2 50 um organisms < 10 inds./m3
2 10 um and < 50 um organisms |< 10 inds./mL
Toxicogenic
¥ < 1 CFU/100 mL
Samplevolame Bacteria| Vibrio cholerae (O1, 0139)
Uptake Test water {= 50 pm organisms 20L Escherichia coil < 250 CFU/100 mL
= 10" Hmiand 5150/ um Lk Intestinal Enterococci < 100 CFU/100 mL
organisms
Bacteria e [ Escherichia coll ]
Control 2 50 ym organisms 0L
water 2 10 pm and <« 50 pm 1L { TiastaNEnTarotDch! ] Membf‘ane
lorganisms filtration
Bacteria 1L
Treated 2 50 pm organisms 1ms3 [ Coliform }
water > 10 um and < 50 um oL
lorganisms Toxicogenic
Bacteria 2L [ Y cholerae (O1, 0139) j ‘ Spread-plate
Discharge Control 2 50 um organisms 0L method
water > 10 um and < 50 pum 1L [ Heterotrophic bacteriaj
organisms
Bacteria 1L
Treated [ 50 pm organisms 1m: [ ;gz‘:‘::sj‘L Ne:::-:ll-.red J‘[ Stereomivcroscopic]
water > 10 um and < 50 pm 0L investigation
proan=ms 210 pm Fluorescence and
Bacteria 2L FDA/CMFDA
Exiel < ?0 M SEIR light microscopic
SIS investigation
KOMERI-P-24-03(11) Page 31/117
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Report No. : KOMERI-0906-13T972-3

KOMERI

III. ORGANISMS DIVERSITY IN THE TEST WATER

+ Ballasting (Ist test cycle: 2013, 06, 12)

> 50 um lesl organisms

Phyla/Divisions Class \ Order Genus/Species
Prolozoa Spirotrichea Tinlinnida Tintinnopsis sp.
} Anostraca Artemia salina
Branchiopoda
Cladocera Podon sp.
. Oithona sp.
Arlhropoda Cyelopoida Copepodite
Maxillopoda Calanoida Copepodite
Sessilia Balanus larva
- Copepod nauplius
Annelida Polychaela = Polychaela larva
Mollusca Bivalvia - Bivalve larva

> 10 ym and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp.
Dictyochales Dictyocha s
Bacillariophyta y J ﬂa L
Hemiaulales Fucampia sp.
Chaetocerotales Chaetoceros sp.
Prorocentrales Prorocentrum sp.
Gyrodini S
. Gymnodiniales Jyr_ nium p
Dinophyta Akashiwo sanguinea
. Ceratium fusus
Peridiniales
Gonyaulax sp.
Chlorodentrales Tetraselmis suecica
Chlorophyta Chlamydomonadales Brachiomonas sp.
Sphaeropleales Scenedesmus sp.

L

KOMERI-P-24-03(11)
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KOMER/

III. To be continued

+ Ballasting (2nd test cycle: 2013, 06. 19)

> 50 pm lesl organisms

Phyla/Divisions Class Order Genus/Species
Branchiopoda Anostraca Artemia salina
Oithona s
Cyclopoida = : =
Copepodite
At q Calanoida Copepodite
ropeda Maxillopoda - Unidentified
Harpacticoida o
harpacticoid
Sessilia Balanus larva
= Copepod nauplius
Annelida Polychaeta - Polychaeta larva
Mollusca Bivalvia = Bivalve larva

> 10 um and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp
Bacillariophyta Chaetocerotales Chaetoceros sp.
Naviculales Navicula sp.

Gymnodiniales Gyrodinium sp.
Dinophyta Peridiniales Cerazjum fusus
Ceratium furca

Chlorophyta Chlorodentrales Tetraselmis suecica

KOMERI-P-24-03(11)
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III. To be continued

+ Ballasting (3rd. test cycle: 2013, 06, 26)

> 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
Rolifera Monogononta Ploimida Brachionus plicatilis
Protozoa Spirotrichea Tintinnida Tintinnopsis sp.

Branchiopoda Anostraca Artemia salina
Cyclopoida Oithona sp,
Copepodile
Arthropoda . : -
Maxillopoda Calanoida Copepodite
- Copepod nauplius
Scssilia Balanus larva
Annelida Polychaela - Polychaeta larva
Mollusca Bivalvia - Bivalve larva

= 10 ym and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp.
Dictyachales Dictyocha sp.
Rhizosolenia s
Bacillariophyta Rhizosoleniales - - B
Guinardia sp
Hemiaulales ) Eucampia sp,
Chactocerotales Chaetoceros sp.
Dinophyta Peridiniales Ceratium furca
Chlorodentrales Tetraselmis suecica
Chlorophyta
Sphaeropleales Scenedesmus sp.
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KOMER/

III. To be continued

> 50 um test organisms

. Ballasting (4th. test cycle: 2013, 07. 03)

Phyla/Divisions Class Order Genus/Species
Rotifera Monogononta Ploimida Brachionus plicatilis
Branchiopoda Anostraca Artemia salina
. Oithona sp.
Cyclopoida CopepaEiis
Krtsropads ‘ Calanoida Copepodile .
Maxillopoda = Copepod nauplius
Harpacticoida Uniden’t‘iﬁgd
harpacticoid
Sessilia Balanus larva
Annelida Polychaeta - Polychaeta larva
Mollusca Bivalvia = Bivalve larva

> 10 um and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp.
Rhizosoleniales Rhizosolenia sp
Bacillariophvta Hemiaulales Hemiaulus sp. a

Chaetocerotales Chaetoceros sp.

- Unidentified species
Prorocentrales Prorocentrum sp,
Gymnodiniales Gyrodinium sp.
Dinophyta Peridiniales Ceraﬂ‘um fusus
Ceratium furca

- Unidentified species

Chlorophyta Chlorodentrales Tetraselmis suecica

Protozoa - Unidentified species

KOMERI-P-24-03(11)
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KOMER/

III. To be continued

- Ballasting (5th, test cycle: 2013, 07. 10)

> 50 um tesl organisms

Phyla/Divisions Class Order Genus/Species
Branchiopoda Anostraca Artemia salina
Calanoida Acartia on-]on'j
Copepodite
. Oithona sp.
Cyclopoida -
Arthropoda Maxillopoda e Copepodltev
= Copepod nauplius
Harpacticoida Unidenﬁﬁ?d
harpacticoid
Scssilia Balanus larva
Annelida Polychaeta ~ Polychaeta larva
Bivalvia - Bivalve larva
Mollusca Gastropoda - Gastropod larva

>

10 um and < 50 um test organisms

Phylum Oder Genus/Species
Thalassiosira s
Thalassiosirales S B
Skeletonema sp,
Dictyochales Dictyocha s
Bacillariophyta s - .y - P
Rhizosoleniales Guinardia sp.
Chaetocerotales Chaetoceros sp,
Lithodesmidales Ditylum brightwellii
Oxyrrhinales Oxyrrhis sp.
G odinial Gyrodini
Dinophyta ymnodiniales yro ‘ nium sp,
. Ceratium fusus
Peridiniales ——
Scrippsiella sp
Chlorodentrales Tetraselmis suecica
Chlorophyta
Sphaeropleales Scenedesmus sp.

KOMERI-P-24-03(11)
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KOMERI

III. To be continued

> 50 pm test organisms

+ Ballasting (6th. test cycle: 2013, 07 17)

Phyla/Divisions

Order

Genus/Species

Branchiopoda

Anostraca

Artemia salina

Cladocera

Podon sp.
Evadne sp.

Arlhropoda

Maxillopoda

Calanoida

Acartia omorii

Ciausocalanus furcatus
Paracalanus sp.

Copepodite

Cyclopoida

Oithona sp.
Copepodile

Poecilostomatoida

Corycaeus affinis

Harpacticoida

Unidentified
harpacticoid

Sessilia

Balanus larva

Copepod nauplius

Annelida

Polychaeta =

Polychaeta larva

Bivalve larva

Mollusca

Gastropoda =

Gastropod larva

> 10 ym and < 50 pum test organisms

Dinophyta

Phylum ‘ Oder Genus/Species
Thalassiosirales ) Thalassiosira sp.
Dictyochales Dictyccha sp.
L Rhizosoleniales Guinardia sp,
Bacillariophyta - :
Hemiaulales Fucampia sp.
Chaetocerotales Chaetoceros sp.
Lithodesmidales Ditylum brightwellii
Prorocentrales Prorocentrum sp.

O:xyrrhinales

Oxyrrhis sp.

Gymnodiniales

Gyrodinium sp.

Ceratium fusus

Peridiniales

Ceratium furca

Protoperidinium sp.

Chlorophyta

Chlorodentrales

Tetraselmis suecica

Protozoa

Unidentified species

L
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KOMER/

III. To be continued

+ Ballasting (7th. test cycle: 2013, 07. 24)
> 50 pum test organisms

Phyla/Divisions Class Order Genus/Species
. Anostraca Artemia salina
Branchiopoda
Cladocera Podon sp.
Acartia omorii
. Clausocalanus furcatus
Calanoida
Paracalanus sp.
Copepodite
Oithona s
Arthropoda Cyclopoida Cone d‘tp -
Maxillopoda PSP
- Copepod nauplius
Poecilostomatoida Corycaeus affinis
Harpacticoida Vsl
P harpacticoid
. Balanus larva
Sessilia -
7 Cyprid larva
Annelida Polychaeta - Polychaeta larva
Bivalvia - Bivalve larva
Mollusca
Gastropoda = Gastropod larva
Platyhelminthes Turbellaria Polycladida Millers larva

> 10 ym and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosira s
Thalassiosirales 2assIoss S
Detonulia sp.
Dictyochales Dictyocha sp
Bacillariophyta Rhizosoleniales Guinardia sp.
Chaetocerotales Chaetoceros sp.
Lithodesmidales Ditylum sp.
Naviculales Navicula sp.
Dinophyta Oxyrrbiﬁales Oxyrfhvis. sp.
Peridiniales Protoperidinium sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
|
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KOMERI

Report No. : KOMERI-0906-13T972-3

III, To be continued

+ Ballasting (8th, test cycle: 2013 08 07)

> 50 pm lesl organisms

Phyla/Divisions Class Order Genus/Species
Branchiopoda Anostraca Artemia salina
Acartia omorii
Calanoida Paracalanus sp.
Copepodite
Arthropoda . . Oithona sp.
Maxillopoda Cyclopoida Copepoiie
- Copepeod nauplius
. Balanus larva
Sessilia -
Cyprid larva
Annelida Polychaeta - Polychaeta larva
Bivalvia - Bivalve larva
Mollusca
Gastropoda - Gastropod larva
> 10 um and < 50 pm test organisms
Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp
Bacillariophyta Rhizosoleniales Guinardia sp.
Chaetocerotales Chaetoceros sp,
Naviculales Pleurosigma sp.
Dinophyta Peridiniales Ceratium furca
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa = Unidentified species
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III, To be continued

- Ballasting (9th, test cycle: 2013, 08, 21)

> 50 pm lest organisms

Phyla/Divisions Class Order Genus/Species

5 higood Anostraca Artemia salina
ranchiopoda
3 Cladocera Podon sp.

Acartia omoril

Paracalanus sp.
Calanoida Pseudodiaptomus
marinus
Copepodite
Arthropoda BE

Maxillopoda Cyclopoida Oithona ép'
Copepodite
Copepod nauplius
Poecilostomatoida Corycaeus affinis
Unidentified
harpacticoid

Sessilia Balanus larva
Annelida Polychaeta =

Bivalvia -

Harpacticoida

Polychaeta larva

Bivalve larva
Gastropod larva

Mollusca

Gastropoda —

> 10 pm and < 50 wm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp.
Bacillariophyta Chaetocerotales Chaetoceros sp.
Lithodesmidales Ditylum brightwellil
Gymnodiniales Oyreditium Sp
Katodinium sp.
Dinophyta Ceratium furca
Peridiniales Ceratium fusus
Protoperidinium sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa - Unidentified species
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III. To be continued

- Ballasting (10th. test cycle: 2013, 08, 28)

> 50 pm lest organisms

Phyla/Divisions

Class

Order

Genus/Species

Branchiopoda

Anostraca

Artemia salina

Arthropoda

Maxillopoda

Calanoida

Acartia omorii

Paracalanus sp.

Copepodite

Cyclopoida

Oithona sp.

Copepodite

Copepod nauplius

Poccilostomatoida

Corycaeus affinis

Harpacticoida

Unidentified
harpacticoid

Sessilia

Balanus larva

Cyprid larva

Annelida

Polychaeta

Polychaeta larva

Mollusca

Bivalvia

Bivalve larva

Gastropoda

Gastropod larva

Echinodermata

Ophiuroidea

Ophiopluteus larva

> 10 um and < 50 pm test organisms

Phylum Genus/Species
Thalassliosirales Thalassiosira sp
R Chaetocerotales Chaetoceros sp.
Bacillariophyta - - - - "
Lithodesmidales Ditylum brightwellii
Naviculales Pleurosigma sp.
. Gyrodinium sp.
Gymnodiniales —
Katodinium sp.
. Ceratium furc.
Dinophyta : =
. Ceratium fusus
Peridiniales - -
Scrippsiella sp
Protoperidinium sp,
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa Unidentified species
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III. To be continued

. Ballasting (11th. test cycle: 2013, 09. 04)
> 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
Protozoa Spirotrichea Tintinnida Tintinnopsis sp.
Branchiopoda Anostraca Artemia salina
Calanoida Copepcodite
Oithona s
Cyclopoida na - e
Copepodite
Arthropoda - i
p Maxillopoda . . Liopepod nauppuﬂs
Poecilostomatoida Corycaeus affinis
L Unidentified
Harpacticoida L
harpacticoid
Sessilia Balanus larva
Annelida Polychaeta - Polychaeta larva
Bivalvia = Bivalve larva
Mollusca
Gastropoda = Gastropod larva
Platyhelminthes Turbellaria Polycladida Miller's larva

> 10 pm and < 50 pum test organisms

Phylum Oder 7 Genus/Species
Thalassiosirales Thalassiosira cp.
Bacillariophyta Chaetocerotales Chaetoceros sp.
Naviculales Navicula sp
Dinophysiales Dinophysis sp.
. Cochlodinium sp.
Gymnodiniales —
. Gyrodinium sp.
Dinophyta 7
Ceratium furca
Peridiniales Ceratium fusus
Protoperidinium sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa = Unidentified species
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III. To be continued

- Ballasting (12th, test cycle: 2013, 09. 11)

= 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
Branchiopoda Anostraca Artemia salina
Acarti i
Calanoida carta 01270r
Copepodite
Oithona sp.
Cyclopoida — d_tp
Arthropoda . Jpepoe = -
Maxillopoda = Copepod nauplius
Unidentified
Harpacticoida nidentiiie

harpacticoid

Balanus larva

wessllle Cyprid larva
Annelida Polychaeta = Polychaeta larva
Bivalvia - Bivalve larva
Mollusca
Gastropoda - Gastropod larva
Platyhelminthes Turbellaria Polycladida Muller's larva
> 10 pm and < 50 um test organisms
Phylum Oder b Genus/Species
Thalassiosirales Thalassiosira sp
Melosirales Stephanopyxis sp.
Bacillariophyta Rhizosoleniales Guinardia sp.
Chaetocerotales . Chaetoceros sp.
Lithodesmidales Ditylum brightwellii
Oxyrrhinales Oxyrrhis sp.
Diniphyta Gymnodiniales Gyrodinium sp.
Peridiniales Ceratium fusus
Chlorophyta Chlorodentrales Tetraselmis suecica
(2T = Tjntfnf?.opsjs sp:
- Unidentified species
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III. To be continued

- Ballasting (13th. test cycle: 2013, 09. 25)

> 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
B hiobod Anostraca Artemia salina
chiopo -
ran BOAH Cladocera Bosmina sp.
Acartia s
Calanoida carta ﬂp_
Copepodite
Oithona s
Artlhropoda Cyclopoida Cone ditz-
Maxillopoda Opepo -
= Copepod nauplius
Unidentified
H ticoid L
ARSI harpacticoid
Sessilia Balanus larva
Annelida Polychaeta - Polychaeta larva
Mollusca Gastropoda = Gastropod larva

> 10 um and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales L Tha]assjosira sp.
Melosi
Melosirales = S,p‘
Stephanopyxis sp.
Bacillariophyta Hemiaulales Fucampia sp.
] Chaetocerotales N ] Chaetoceros sp.
Lithodesmidales Ditylum brightwellii
Naviculales Navicula sp.
Oxyrrhinales Oxyrrhis sp.
) Gymnodiniales Gyrodinium sp.
Dinophyta -
. Ceratium furca
Peridiniales
Gonyaulax sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
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III, To be continued

 Ballasting (14th. test cycle: 2013, 10, 02)

> 50 pm lest organisms

Phyla/Divisions Class Order Genus/Species
Rotifera Monogononta Ploimida Brachionus plicatilis
Branchiopoda Anostraca Artemia salina
Paracalanus s
Calanoida araca - P
Copepodite
Cvelopoid Oithona sp.
a
SRR Copepodite
Arthropoda . -
Maxillopoda = Copepod nauplius
Poecilostomatoida Corycaeus affinis
Harpacticoida Hnitpatitien
P harpaclicoid
Sessilia Balanus larva
Annelida Polychaeta = Polychaeta larva
Bivalvia = Bivalve larva
Mollusca
Gastropoda - Gastropod larva

> 10 ym and < 50 um test organisms

Phylum ~ Oder Genus/Species
Thalassiosi.
Thalassiosirales SRl
Detonula sp.
Melosira s
Melosirales e

Sfephanopy;ds sp.

Bacillariophyla

Hemiaulales Fucampia sp.
Chaetocerotales Chaetoceros sp.
Lithodesmidales Ditylum brightwellii

- Unidentified species

Oxyrrhinales Oxyrrhis sp.

Gymnodinium sp.

Dinophyta Gymnodiniales —
Gyrodinium sp.
Peridiniales Gonyaulax sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
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Report No. : KOMERI-0906-13T972-3 KOMERI

III. To be continued

- Ballasting (15th, test cycle: 2013, 10, 11)
= 50 pm lesl organisms
Phyla/Divisions Class Order Genus/Species
Rolifera Monogononta Ploimida Brachionus plicatilis
Branchiopoda Anostraca Artemia salina
Calanoida Copepodite
Oithona sp.
Cyclopoid -
Arthropoda . yalopaica Copepodite
Maxillopoda -
- Copepod nauplius
Sessilia Balanus larva
Cyprid larva
Annelida Polychaeta = Polychaeta larva
Bivalvia - Bivalve larva
Mollusca
Gastropoda - Gastropod larva
> 10 pm and < 50 pm test organisms
Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp
Melosirales Stephanopyxis sp.
Bacillariophyta Hemiaulales Fucampia sp
Chaetocerotales Chaetoceros sp.
Lithodesmidales Ditylum brightwellil
Gyrodinii S
Dinophyta Gymnodiniales 1o ﬂnﬂum £
Katodinium sp
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa = Unidentified species
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III, To be continued

+ Ballasting (16th, test cycle: 2013, 10. 17)

> 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
Rotifera Monogononta Ploimida Brachionus plicatilis
Branchiopoda Anostraca Artemia salina
Paracalanus s
Calanoida - - L
Copepodite
Oithona s
Cyclopoida C nadﬂtp,
Arthropoda . opepodiie .
Maxillopoda = Copepod nauplius
H cticoida Unidentified
arpa
B harpacticoid
. Balanus larva
Sessilia -
Cyprid larva
Annelida Polychaeta = Polychaeta larva
Mollusca Bivalvia - Bivalve larva

> 10 pm and < 50 pm test organisms

Phylum Oder Genus/Species
Thalassiosirales Thalassiosira sp
Melosirales o Stephanopyxis sp, '
Hemiaulales Fucampia sp.
Bagiliariophyts Chéetocerotales Ch,.aetoceros Sp.
Dictyochales Dictyocha sp.
Rhizosoleniales Rhizosolenia sp
Naviculales Pleurosigma sp.
Lithodesmidales Ditylum brightwellii
Dinoghyta Ox;’rrhi‘néiales .‘Oxyrfrh.is Sp.
Gymnodiniales Gyrodinium sp.
Chlorophyta Chlorodentrales Tetraselmis suecica
Protozoa = Unidentified species
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III. To be continued

+ Ballasting (17th. test cycle: 2013, 10. 23)

> 50 pm test organisms

Phyla/Divisions Class Order Genus/Species
Prolozoa Spirotrichea Tintinnida Tintinnopsis sp.
Rotifera Monogononta Ploimida Brachionus plicatilis

Branchiopoda Anostraca Artemia salina
Cladocera Podon sp.
Calanoida Copepodile
Cyclopoida sty B
Arthropoda Copepodite
Maxillopoda - Copepod nauplius
Harpacticoida Uniden’t‘if@d
harpacticoid
Sessilia Balanus larva
Annelida Polychaeta = Polychaeta larva
Mollusca Bivalvia - Bivalve larva

> 10 um and < 50 pum test organisms

Phylum

Bacillariophyta

Dinophyta

Oder Genus/Species
Thalassiosirales B Thalassiosira sp. -
Chaetocerotales Chaetoceros sp.

Naviculales Fleurosigma sp.

7 Lithodesmidales
Oxyrrhinales

Ditylum brightwellii
Oxyrrhis sp.

Gymnodiniales

Gyrodinium sp,

Chlorophyta

Chlorodentrales

Tetraselmis suecica
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IV. TEST RESULT DETAILS

+ Ballasting (Ist. test cycle : 2013, 06, 12) - Basic water parameters
s e Test watar [ Control water T{e atec water
B M E B M E B M E

2071 2035 2051 2039 2035 2041 2047 2053 2049

Vater temperature (°C) 2054 2035 2040 2042 2036 2045 2047 2048 2047

2054 2036 2041 2046 2036 2043 2054 2048 2053

Average 206C 2035 2C44 2042 2036 2043 2049 2050 205C

Standard caviatior. olc 001 0.06 004 001 002 004 003 003

794 795 792 799 797 796 797 796 797

pH 796 796 794 792 727 797 796 797 796

798 796 796 799 797 798 795 795 795

Average 796 796 794 799 797 797 796 796 796

Standard ceviatior. 002 | ool 002 000 0co 001 col| ocol| ool

259 428 452 236 417 422 478 603 619

ORP (mV) 248 426 455 232 399 420 527 609 633

243 424 447 216 397 414 ' 546 597 635

Average 25C 426 451 228 404 419 517 603 629

Standard ceviation 8 2 4 11 11 4 35 6 9

2049 2058 2044 2070 2063 2071 2059 2056 2057

Salinity (PSU) 2057 2059 2C52 2071 2069 2073 2060 2057 2058

20587 2059 2055 2070 2069 2073 2061 2058 2058

Average 2054 2059 2C50 2070 2069 2072 2060 2057 2058

Standard ceviation 005 001 006 0Cl1 001 001 Col 001 0.01

790 801 792 796 797 793 949 938 916

DO (mg/L) 795 797 795 794 797 795 943 935 926

795 796 794 793 796 793 942 938 934

Average 793 798 794 794 797 794 945 937 925

Standard ceviation 003 003 002 002 001 001 004 c02 009

196 2C7 2C1 199 203 193 172 162 188

Turvidity (NTU) 197 204 199 199 207 190 162 160 187

191 2z 205 198 198 195 186 175 185

Average 195 208 202 199 | 203] 193 173 66| 187

Standard ceviation 032 040 031 006 045 025 121 081 015

692 648 696 728 644 568 592 540 636

’SS (mg/L) 64C 584 620 636 608 704 568 556 596

64C 624 576 628 600 564 548 564 612

Average 657 619 631 664 617 612 569 553 615

Standard ceviatior. 303 323 607 556 234 797 220 122 201

DOC (mg/L) 766 766 763 787 764 755 753 743 78C
POC (mg/L) 938 967 787 872 844 852 955 851 f 70*9‘
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IV. To be continued

+ Ballasting (Ist. test cycle : 2013 06, 12) - Viable organisms (Plankton)
. Test water Control water Treated water
Test itam s
B M E B | M | E B M E
o B0 128 00C | 253 GO0 | 175 Q00 | 150 000 | 155 €20 | 201 0CD 11 750 23 3CO 17 40C
- ) 171 00C | 237 000 196 CO0 | 136 000 | 155 OCO | 186 000 13 850 | 26 800 18 3CC
Ursn 147 00C | 226 000 | 234 000 | 141 000 | 151 C20 | 179 0OC | 14 650 | 25 900 | 17 400
Average 148 667 | 238 667 201 667 | 142 334 | 153 667 | 188 667 13 417 | 25 334 17 70C
Standard deviation 21 5484 | 13 5/69 29 9054 | 70946 | 2 3094 | 1l 2398 14978 1 8175 5196
1 843 2 62C 2 256 1 542 2 371 1 590 29 12 21
2> 10 pm and
i (incs /mD) 1993 2 554 1 957 1 566 2 735 1 530 25 09 18
%30 oL s /o 1675 | 2 380 1620 1243 | 2 887 1384 14 06 1
Average 1 837 2 519 1 945 1 451 2 681 1 502 23 09 17
Standard deviation | 1591 | 1252 3182 1800 | 2733 1059 08 03 05
+ Ballasting (Ist, test cycle : 2013 06, 12) - Viable organisms (Bacteria)
i Test water Control water Treated water
Tes® item 7
B M | E B M | E B M E
. < . 33 00C 31 600 35 €00 22 100 24 700 2C 500 0 20 C
Hetercirophic Bacteria —
(CEU/mL) 22 60C 33 500 28 9C0 23 600 25 200 29 100 20 0 1C
m 24 10C | 29 200 31400 | 22 00D | 25 400 26 800 60 0 €
fverage 28 90C 31 434 31 767 22 567 25 1C0 25 467 27 7 4
Standard deviazion 4 49]1 2 1548 3 0665 8963 3606 | 4 4523 3C6 115 58
o, i 38 52 42 56 42 42 0 0 C
Coliform
(CEU/100 mD) 34 42 36 82 38 58 0 0 C
m 31 23 34 56 24 36 0 0 C
Average 36 44 38 48 35 39 0 0 C
Standard devietion 2.8 72 42 139 95 31 00 [63¢] 0C
- i e . 18 14 14 16 16 20 0 0 C
Escheri:hia coli
(CFU/I00 mL) 14 6 18 18 18 16 0 0 C
m 4 10 e 16 18 8 0 0 C
Average 12 10 17 17 18 15 0 0 o]
Standard deviation 72 40 283 2 12 61 00 00 oc
o 1C 20 24 14 12 8 0 0 C
Enrterccocci
(CEU/I00 mD) 24 18 14 12 14 2 0 0 C
= I 1c 34 14 8 10 14 0 0 0
Average 15 24 18 12 12 8 0 0 C
Standard deviation 81 87 58 31 20 60 00 00 Qe
Toxicogenic Vibrio o) 0 0 0 0 0 0 0 C
chelerss (OL, OI39) C 0 0 0 0 0 0 0 C |
(CFU/1GO mL) c 0 0 0 0 of 0 c
Average Cc 0 0 0 0 0 0 0 C
Standard deviation ocC 00 00 00 00 (o101 00 Qo0 0cC
CFU, Colony Forming Unit
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IV. To be continued

- de-Ballasting (Ist test cycle : 2013, 06. 17) - Basic water parameters
. Control vater Treated -wvaler
Test item -
B M E B M E
2310 2331 2237 2264 2240 2257
“Water temperazure (°C) 2293 2300 2234 2261 2267 2257
2312 2312 2230 22.57 2241 2252
Average 2305 2314 2234 2261 2249 2255
Standard deviatior. olo 0lé 004 004 015 003
715 714 713 688 699 708
pH 715 715 713 698 700 7C8
711 715 T2 699 701 709
Average 714 715 713 695 700 7C8
Standard deviation 002 ool oo | 006 001 | 00l
313 3C9 307 340 317 315
ORP (mV) 309 307 305 333 318 315
7] 3ce 304 330 Co318 . 314
Average 310 307 305 334 318 315
Standard deiatior 3 2 2 5 1 1
2168 2164 2166 2111 2109 2104
Salinity (P3U) 2168 2175 2166 2114 2110 2107
2169 2173 2166 2117 2111 2107
Average 2168 2171 2166 2114 2110 2106
Standard deviation. 001 0Cé 000 003 001 002
643 650 685 713 705 714
DO (mg/L) 651 653 688 707 705 717
657 652 678 712 708 720
Average 650 652 684 711 706 717
Standard deviation co7 002 005 003 002 003
182 167 185 181 191 185
Turoidity (NTU) 180 167 174 178 183 170
182 179 171 177 189 183
Average 181 o] 79 | 188 179
Standard deviation 012 069 074 021 042 081
464 590 610 620 630 640
1SS (mg/L) 640 640 670 680 730 680
630 630 660 670 770 650
Average 578 620 647 657 710 657
Standard deviation 989 265 321 321 721 208
DCOC (mg/L) 453 464 442 357 351 358
POC (mng/L) 516 529 | 549 | 839 759 982
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

+ de-Ballasting (Ist. test cycle : 2013, 06, 17) - Viable organisms (Plankton)
Test ftam Control water Treated water
B [ M E B M E
> 50 40 OQO 4 000 0 ‘ )
. R 41 0CY 4 500 500 1* 0 o*
WESI ) 25 000 7 000 0
Average 36 334 S 167 167 T T Tt
Standard deviation 72342 1 6073 2887 T T T
= i o A 552 325 320 103 85 86
] 531 347 318 73 87 77
% B8 i naspaaL) 572 312 337 36 96 72
Average 552 328 325 88 90 79
Standard deviation 205 177 104 15 06 | 07
* Analysed entire sample volume
- de-Ballasting (Ist, test cycle : 2013 06, 17) - Viable organisms (Bacteria)
Test itom ) Contral v ater ) ~ Treated water ~
B M E B M E
. . 34 00O 36 400 45 800 8 000 7 440 6 560 |
Heterctrophic Bacteria
38 000 36 000 30 800 7 520 6 000 6 360
Bl 28 000 34 000 37 600 8 200 5 000 6 360
Average 33 334 35 467 23 067 7 907 6 147 6 427
Standard deviation 5 10832 1 2858 7 5109 3495 1 2266 1155
Coliform 9 e 0 . £ ¢
o] 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 6] 0
Standard deviation 00 00 00 00 00 00
Eschericiiia coli a s 10 : ! 0
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 5 0 5
Average 0 4 4 o] 1 0
Standard deviation 00 28 58 00 | 06 00
Enterccocci 2 20 20 ’ ? 4
0 20 60 6 2 0
(CFU/100 mL) 0 0 20 0 m o
Avarage 27 14 34 5 6 2
Standard deviation 462 115 231 38 49 23
Toxicogenic Vibrio o] 0 0 0 o] 0
chaolerze (01, O139) 0 0 0 0 0 0
(CFU/10C mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviaticn 00 00 00 00 00 l OOJ
CFlJ. Colony Forming Unit
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IV. To be continued

. BRallasting (2nd. test cycle : 2013, 06, 19) - Basic water parameters

Test item

ater temperature (C)

Control water Treatec wrater

s . B &= & B 1 E_

s mm Bp | Zmm | B
Soa | mas ma || 7
e e | mes| mw | BT
-mmmmmm 557

Standard ceviation 002 006 | 00! 002 008 006 003 002

i
\

| PH

792 802

Average
Standard ceviation

ORP (mY)

277

eage R

mmmmm-m
s PS) B et e ma | mal me so| BEl SR
B et | s | % s
Standard ceviator: 002 007 009 03l mm 007

| DO (mg/L)
Siancard eviaticr e om | ocz| om G| OB 00
460 43 498 560 <ol 456 432 mm

421

1 Turbidity (NTU)

250

Average / T oa7e 4l
Sondard qeviagon | 023 | 037 027 032 048
OB O sl 2| e 26| me] Wi
158 (mo/L) ST wo| ms| mo  me| 6l ¢
e we| ol w2zl Zl Y
273 | 269 | 297 300 303 248 268

Standard ceviatior. 85 : . . 327 m
DOC (mg/L) [ A 430 400 390 | 395 413 399
POC (mg/L) S
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IV. To be continued

. Ballasting (2nd, test cycle : 2013, 06, 19) - Viable organisms (Plankton)
. Test water Control water Treated water
Tes: item
B M E B M E B M E
S 55 155 002 | 182 €00 193 €00 | 154 CGDO | 141 €30 | 195 000 | 20 700 39 750 | 29 258
. o 158 00C | 199 G20 191 000 | 159 000 161 0CO 171 000 21 150 43 209 27 60C
(mdsim) 162 00C | 187 Q00 193 000 | 173 000 | 159 OCO | 162 000 19 050 40 200 30 COC
Average 158 334 | 188 334 192 334 | 162 000 153 667 | 176 000 20 300 41 C50 28 95C
Standard deviation 3 5119 11547 11547 | 9 8489 11 0151 | 17 0587 11057 1 8755 1 2278
S 10 um and 1 29C 1 642 1 164 1323 1 5CO 1 249 c7 01 07
i 1 228 [ 840 1 156 1 239 1713 1 166 C3 04 04
¢ 50 um {inds/ml) 1243 | 1587 1373 1255| 1722 1 106 04 06 04
Average | 251 1 690 1 331 1273 1 669 1174 05 041 05
Standard daviation 323 1331 582 446 1510 718 02 03 02
. Ballasting (2nd, test cycle : 2013, 06, 19) - Viable organisms (Bacteria)
.- est water Control vater Treated water
Test ltem B ¥ E B M E B M E
Hetercircphic Bacteria 9 60C 4 200 1 800 5 900 2 300 17 900 0 0 C
11 50C 400 3 100 10 400 3 9CO 4 200 0 0 C
Erd/mL) 700Cc | 1200 3000| 3900 3200| 5200 0 0 °
- Average 12 70C 1 934 2 634 6 734 3134 9 100 0 0 C
Standard deviation 38432 2 0C33 7234 33292 8021 7 6374 00 00 oc
Coliform C 0 0 0 0 0 0 0 C
C 0 0 0 0 0 Q 0 C
(CFU/100 mL) c 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 0 [
Standard deviation 0c 00 00 00 00 00 00 [&1¢) (616
Escherichly cJuli c g 9 . o o g e g
, C 0 0 0 0 0 0 0 C
(CFU/1CY mL) C 5 0 0 0 0 0 0 c
Average C 0 0 0 0 ¢} 0 0 C
Standard deviation 0oC 00 00 00 00 00 00 00 0ocC
Enterococcl e - 2 12 2 1 0 9 g
C 0 0 6 2 6 0 0 C
(CFU/100 mL) 5 0 0 0 0 0 0 0 C
Average 6 | 1 6 2 4 0 0 C
B Standard deviation 5C 12 12 60 12 31 00 00 (616
Todcogenic  Vibrio Q 0 0 0 0 0 0 0 C
cholerae (01, O139) C 0 0 0 0 0 0 0 C
(CFU/1CO mL) ¢ 0 0 0 0 0 0 0 ¢
Average [ 0 0 0 0 0 0 0 C
Standard deviation ac | 00 00 00 00 Q0 00 00 ocC
C+U, Colony Forming Unit
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Report No. : KOMERI-0906-13T972-3 KOMERI

V. To be continued

. de-Ballasting (2nd. test cycle : 2013, 06, 24) — Basic water parameters

| W
| et -_-_--_-_-

— mm B ) ) M 7361

— e mel we AL 20 2575
56 el

Standard deviation

318

315
- R} B A B
e 0 ]
Satiy (BS e mw| _ms | wel BQ 540

| Foeraoe Wmﬂ
| [ Standard deviatior 001|005 005 006 002 006

| :
‘\‘ DO (mg/L) 612 | 637 | 644 691 691 687

| o2 | 633 6l o] e 6w
[ — b1 A T L N 590 87
Standard deviatior

‘ 003 004 | 002 0ol 00l 0C0

| 314 281 | 334 290 293 295
a0 W
7 270 | 302 - 31 T 272 - 283 323

Average 296 | 303 323 283 287 307

St deviator 0 023 T ow] _ cw 0k

100 176 . ﬂ 204 244

155 tma/) 72 55 eiT—me| w0 200]
—__20_4 212 208 | 256 ﬂ

Average 159 | 192 m 207 232

DOC (mg/L) 253 256 286

[FOC mgD 023 0% w1
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IV. To be continued

— ]
. de-Ballasting (2nd, test cycle : 2013, 06, 24) - Viable organisms (Plankton)
. Control water Treated water
Test item
E B M \ E
l
> 50
‘ . u{n 66" 50* /0%
(inds/m”) 1
Average T — I
Standard Geviation 2000 — —— _—
> 10 pym ard 80 00 00 00
¢ 50 um (inds/mL) 86 | 00 00 00
20 um (inds/mL 94\ 50 OO\ 50
Average 87 \ 00 . 00 ‘ 00
Standard_deviation 70 | 00 00 | 00
* Analysed entire sample volume
N . de-Ballasting (2nd, test cycle : 2013 06, 24) - Viable organisms (Bacteria)
B Contrel water Treated water
Test item - s - - i
‘ B M | E
] P
‘ Heterotrophic Bacteria JELe e BTG
(CEU/mD) TNTC* TNTC* i TNTC*
‘ ‘ " 17w TNTC* NTC” | TNTC”
Average 1 034 2soo | —m— | e— | T
| 19287 | — — I—
‘\ 0| 0 0 | 0
Coliform
‘ (CFU/100 mL) 0 l 2 0 ‘ 8
‘ " 0 O‘VF 0 0 0
Average 0 0 0 0 0
| B 50 L E 0 5
I
‘ | Escherichia coli . . 0 9 0 9 g
(Cru/100 mbD) O‘ﬁ—‘ ¢ 0 g 0 0
—
\ m 0| 0 0 0 0 Z‘
Average | _O‘_‘ 0 0 0 0 0
Standard deviation 00 00 Q0 00 00 00
‘ Enterccoacl = 4 g 4 9 2
| (CFU/100 mD) o =2 0 0 0| j“
‘ " 0| 0 0 0 o] 23
Average 1 2 0 0 ¢} 19
‘ Standard deviation 12 20 Q0 00 00 45
| Toxicogenic Vib:io 0! 0 0 0 0 0
cholerze (O, Q139) 0] 0 0 0 0 0
(CEU/100 mL) 0 0| 0 0 0 0
Average 0 0 ‘ 0 6] 0 0
Standard deviation 00 00 | 00 00 00 00
* Teo Numerous To Count
CFJ. Colony Forming Unit
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V. To be continued

. Ballasting (3rd, test cycle - 2013, 06. 26) — Basic water parameters

Trealec water

W
Eeeemsee e = =

Soag | 2230 | 2236 2748 2231 | 2228 —
2244 a5 23| 203 5246 |

o230 | 2235
502 | 002 0ol oot ool 002 cot
__—-_ws AN
T -

| Water temperature ¢ 2238 2232
I

1
Average 796 798 \ 799 | 80O 799 799 197 S
Sandard ceviation 001 | 001 00l | 00! 001 001 col| co2 | 002
M_%é | 267 | 262 282 305 662 545 567 |
| 62 ]

296. ) 530 | 659 685

Standard ceviation

| sainity (PSU)

|
1

R

Srandard Geviation

“\ PO (mg/L)

Srandard ceviatior

\‘ pidity (NTO)

Average 18C | 188 ! . P
Standard geviaton 015 m@ﬂm c87 0
ﬂm
| TSS (mg/D) 496 496 | 504 572 | 563 628 536 560 ﬂ
__-”— e s se| ss]

Standard Geviatiot ‘ 403 0 2, 33 3, -

48
403 382 | 367 406
67
| DOC (mg/L) 736 ;

: 29
[FOC (mg/L) e | es | TEL— - - 73] 706|755 |

fe
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

+ Ballasting (3rd, test cycle : 2013 06, 26) - Viable organisms (Plankton)

S Test -water Contiol water Treated water
B M E B M E B M E
> 50 pm 152 00C | 152 500 176 500 | 136 00 | 155 5C0 | 123 500 30 400 45 600 36 60C
. = 140 50C | 159 (20 166 000 | 139 000 | 142 OCO | 130 000 30 000 37 800 37 €0C
lidsyor) 140 5C3 | 150 000 170 00C | 123 000 | 144 0OCO | 130 000 29 200 | 42 000 36 80C
Average 144 334 | 153 834 170 334 | 132 834 | 149 5C0 | 127 834 29 867 41 500 37 067
Standard deviaticn 6 6395 4 645C 5 2294 &£ 6072 5 7663 375283 6110 39038 6429
1 952 1 850 1725 1 354 1024 1 052 C6 00 0cC
> 10 um and .
! 1 964 1 665 1 941 1 332 1 068 1 079 C3 Qo0 0C
€ A0 s L) 2079 175 1795] 14z1| 1078 997 00 00 ac
Average 1 299 1 757 1 821 1 369 1 057 1 043 63 00 ocC
Ctandard deviation 701 925 1102 464 237 418 C3 00 0C

+ Ballasting (3rd, test cycle : 2013, 06, 26) - Viable organisms (Bacteria)

. Test water Control water Treated water
fost tem B ¥ E B M E B M E
. | 2320c| 14500 13200 15300] Seco| 91| 10 0 c
Heteroircphic Bacteria
14 20C 13 900 14 000 18 900 11 9Co 1T 900 0 0 3C
(CFU/mL) 18 800 15 820 11 000 12 900 15 6C0 16 100 0 0 40
Average 18 734 14 734 14 600 15 700 11 034 12 034 4 0 24
Standard deviation 4 5004 9713 | 3 9345 30199 | 50560 | 36350 58 00 208
Coliterm 45 5 35 0 5 Q Q o] o
S 5 45 0 0 0 0 Q C
(CFU/1G0 mL) c 0 10 0 5 0 0 0 c
Average 17 4 30 0 2 0 0 0 C
Standard deviaticn 247 29 120 00 29 00 00 00 oc
Escher chia coli 13 10 15 = 26 1 8 0 ¢
i 5 10 10 5 20 5 0 0 o]
(CFU/100 mL) o 0 5 0 5 5 0 0 o
Fverage 7 10 10 4 15 7 0 0 C
Standard deviation 76 00 50 29 87 29 00 00 oc
Erterococci > 1 . 3 g 5 ] 0 0 -
) C 0 0 0 0 0 0 0 5
(CFU/100 mL) C 0 0 0 0 0 0 0 3
Average 2 4 2 0 2 2 0 0 4
Standard deviation 29 58 29 00 29 29 00 00 15
Toxicogenic Voo o) 0 0 0 0 0 0 0 C
cholzae (01, O139) C 0 0 0 0 0 0 0 C
(CFU/100 mL) c 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 0 o}
Standard deviation 0C 00 (o]0l 00 00 00 00 Q0 0C
CFU, Colony Forming Unit
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G4B(www.g




Report No. : KOMERI-0906-13T972-3 KOME'RI

IV. To be continued

- de-Ballasting (3rd. test cycle : 2013, 07. 01) - Basic water parameters
. Control water Trealed water
Test item B n E B ¥ 2

2392 2385 2399 2349 2346 2373

Water temperature (°C) 2369 2372 2400 2356 2349 2358
2377 2376 2404 2357 2349 2365

Average 2379 2378 2401 2354 2348 2365

Stancurd deviation 012 007 003 004 002 0c8

712 708 710 626 682 680

pH 715 715 717 690 685 693
715 716 718 691 685 694

Average 714 713 715 689 684 689
Standard deviation 002 004 004 003 002 - ocs

362 363 358 413 395 386

ORP (mV) 354 354 348 398 388 369
345 342 344 T o392 384 363

Average 354 353 350 401 382 373

Standard deviatior. 9 11 7 11 6 12
2154 2153 2174 2147 2146 2130

Salinity (PSU) 2161 2165 2171 2145 2149 2141
2162 2163 2183 2149 2148 2139

/ywverage 2159 2160 2176 2147 2148 2137

Standard deviation 004 0C6 006 002 002 006
650 673 646 668 612 677

DO (mg/L) 657 673 650 669 617 672
656 661 650 673 617 674

Average 654 669 649 670 615 674

Standard deviation 004 0Q7 002 003 003 003

176 174 184 178 176 182

Turoidity (NTU) 179 170 175 174 183 179
162 167 1RO 168 177 174

Average ) 72| 7ol 180 173 e 178

Standard deviation 091 035 045 050 C38 040

616 612 616 660 770 750

TSS (mg/L) 480 504 536 540 660 670
476 532 532 600 600 630

Average 52. 549 561 600 677 683

Standard deviation 797 560 474 600 862 611
DCC (mg/L) 517 528 516 226 229 233
PCC (mg/L) 668 63l 677 574 725 735
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IV. To be continued

+ de-Ballasting (3rd. test cycle : 2013. 07.

0l) - Viable organisms (Plankton)

Centrol vatsr

Treated water

Test item B v E B v E
= 50 31 5C0 24 000 30 C00 . .
. B 32 500 28 500 28 €00 o 0* 27
Angsdar s 31 000 23 500 23 C00
Average 31 667 25 334 27 C00 T TTe— T
Standard deviation 7638 2 7538 3 6056 T T — —
_rr 501 512 500 06 06 21
) 484 468 401 06 02 02
\ 30 gon dinls/mL) 405 548 447 1 05 09
Average 464 510 450 08 05 11
Standard deiation 512 401 495 03 02 10
* Analys=1 entire cample velume
de-Ballasting (3rd, test cycle : 2013 07, O1) - Viable organisms (Bacteria)
Test item Control water  Treated water _
B M E B M E
. . . 44 800 55 760 60 CCD TNTC* INTE* TNTC*
Heterotrophic Bacteria —
(CFU/mD) 41 000 45 900 52 100 TNTC* TNTC* TNTC*
45 600 62 900 45 600 TNTC* TNTC” TNTC*
Average 43 800 54 834 52 567 | e T | T
Standard deviation 2 4576 8 5331 7 2113 | T T— Te—
Coliform g 0 o 0 © g
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 00 00 00
Escherizhia coli 4 g Ll ! © 9
0] 0 0 0 0 0
(CTU/100 mL) 0 0 o 5 0 o
Average 0 0 0 1 0 0
Standard deviation 00 00 00 06 00 00
—— 306 378 298 6l 2] 65
(CEU/I00 mD) 496 512 380 71 85 133
346 382 416 96 118 91
Jwerage &3 424 365 76 82 97
Standard deviation 1002 762 605 180 381 343
Toxicogenic Vibrio 0 0 0 0 0 0
chetarae (Ol O139) o] 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 o] 0 0
Standard deviation 00 00 00 00 00 | 00

* Too Numerous To Count

CFU, Colory” Ferminz Unit
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IV. To be continued

- Ballasting (4th, test cycle : 2013, 07. 03) - Basic water parameters
- Te t vater Control water Treated water

B M E B M E B M E
2323 2335 233C 2318 2326 2326 2379 2325 2332
Water temperature (°C) 232C 2324 2329 2318 2328 2328 2326 2327 2333
2321 2322 2331 2318 2327 2329 2325 2329 2333
Average 2321 2327 2330 2318 2327 2328 2327 2327 2333
Standard ceviatien 002 007 001 000 001 002 002 c0o2 001
792 790 793 795 794 795 798 802 804
pE 794 790 794 794 794 495 799 802 804
794 793 794 794 794 795 8C0 801 803
Average 793 791 794 794 724 795 799 802 804
Standard ceviation 001 002 001 QCl 000 000 ol 001 001
313 308 290 3C1 292 286 715 752 767
ORP (mV) 307 303 289 298 2857 284 737 762 769
305 297 289 296 288 283 | 142 158 769
Average 308 303 289 298 290 284 731 760 768
Standard ceviation 4 6 1 3 2 2 14 2 1
2122 2113 2115 2115 2118 2123 2117 2122 2118
Salinity (PSU) 2128 2121 2126 2116 2120 2122 2124 2116 2114
2128 2123 2126 2115 2116 2124 2123 2122 2120
Average 2126 2119 2122 2115 2118 2123 2121 2120 2117
Standard ceviation 003 005 006 0ol 0C2 001 004 003 003
731 731 732 732 732 731 874 860 879
DO (mg/L) 731 731 732 732 731 731 876 853 889
732 732 731 #32 732 730 864 | 857 86C
Average 731 731 732 732 732 731 &71 857 876
Standard ceviatior. 001 001 001 000 001 001 006 004 015
205 156 182 179 150 149 176 154 152
Turpidity (NTU) 208 151 191 181 164 156 171 153 162
202 139 213 179 154 159 170 140 155
Average 205 149 95|  180] 156 | 155 172 149|156
Stundard ceviation 03C 087 159 12 072 051 032, 078 a5l
676 640 603 530 540 632 568 664 556
SS (mg/L) 572 536 576 552 540 544 504 456 556
563 548 568 516 512 552 536 500 60C
Average 605 575 584 549 531 576 536 540 571
Standard ceviation 612 569 212 321 162 487 320 110 254
DOC (mg/L) 694 692 735 690 688 669 639 704 645
| POC (mg/L) 842 815 813 578 812 560 505 750 818
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IV. To be continued

« Ballasting (4th, test cycle : 2013, 07. 03) - Viable organisms (Plankton)

. Test water Control vater Treated water
Tsst item
B M E B M E B M E
> 50 um 176 50C | 249 000 263 000 | 194 500 | 216 OCO | 21C 500 17 600 | 28 800 | 27 80C
('_d J) 184 50C | 227 000 245 C20 | 197 500 | 198 0CO | =16 000 13 600 25 000 28 400
A 186 OOC | 233 000 241 000 | 193 500 | 206 5C0 | 205 0G0 18 200 | 29 000 31 CoC
Average 182 534 | 236 334 249 667 195 167 | 206 834 211 500 16 467 27 600 29 067
Standard deviation 51072 11 3725 11 7189 2 0817 9 0046 4 092, 2 5007 | 2 2539 1 701C
1177 1121 1 003 645 645 855 00 00 0cC
= 10 ym and
- —— 988 1 024 947 667 682 745 00 01 0cC
%58 g, [sciginll 921 1065 982 687 817 716 01 00 oc
Average 1 029 1 070 973 667 715 172 01 01 cC
Standard deviation 1328 | 487 283 210 a0s 733 01 0l 0C

- Ballasting (4th, test cycle : 2013 07. 03) - Viable organisms (Bacteria)

L Test water Control water ] “reated water
Test item z
B M | E B M E B M E
! : 44 40C 12 300 13 500 14 400 11 1C0 11 200 0 0 c
Heterotrophic Bacteria
A 46 20C 16 600 16 600 13 400 | 20 8CO 9 700 0 0 C
m 42 5CC 14 700 17 300 16 000 11 300 11 000 0 0 e
Average 44 367 16 534 15 800 14 600 14 400 10 634 0 0 o]
Standard deviation 1 8502 1 8009 2 0224 1 3115 | 5 5435 8145 00 00 (010
. 1c 42 38 T4 84 38 0 0 c
Coliform
ey 20 44 30 58 64 34 1 0 C
m 16 52 12 a4 40 42 1 0 C
Average 16 46 37 59 63 38 1 0 Q
Standaru deviation 5¢C 53 61 150 220 40 cé Q0 ocC
_ o . 4 6 8 6 6 6 0 0 C
Escherichia ccli
(CFU/10C mL) c 8 8 & 0 8 2 2 2
m C 10 8 2 2 2 0 0 C
Average 2 8 8 4 3 6 0 0 C
Standard deviation 23 20 00 20 31 31 00 00 oc
" 8 10 6 10 14 12 0 0 C
Erterococci
(CEU/I00 mL) 4 4 12 4 4 0 0 0 C
: m 12 1Z 16 0 14 14 0 0 C
Average 3 9 12 5 1 9 0 0 C
Standard deviation 40 42 50 50 5& 176 00 00 0cC
Toxicogenic Voo C 0 0 0 0 0 0 0 C
cholers2 (Ol O139) C 0 0 0 0 0 0 0 C
(CFU/100 mL) ¢ 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 0 C
Standard deviation oc 00 00 00 | 00 00 00 00 oc

CFU, Colony Forming Unit
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IV. To be continued

+ de-Ballasting (4th. test cycle : 2013, 07. 08) - Basic water parameters
Test item Control water Treated water
B M E B M E

2472 2515 2536 2468 2474 2466

Vater temperature (C) 2477 2495 2498 2447 2453 2460

2479 2490 2488 2458 2459 2460

Average 2476 2500 2507 2458 2462 2462

Standard deviatior. 0.04 013 025 01l 011 003

699 700 702 682 678 697

pH 704 7C5 707 684 636 7C0

705 707 706 685 688 702

Average 703 704 705 684 684 7C0

Standard deviation 003 004 003  002| 005 003

319 315 314 331 338 322

ORP (mV) 295 304 299 324 324 314

289 295 293 319 319 | 208

Average 301 3Cs 302 325 327 315

Standard deviatior. 16 10 11 6 10 7

2076 2130 2114 2124 2117 2127

Salinity (PSU) 2118 2087 2114 2129 2125 2128

2128 2126 2117 2126 2127 2131

Average 2107 2114 2115 2126 2123 2129

Standard deviation 028 024 002 003 005 002

676 661 649 634 650 660

CO (mg/L) 647 645 649 634 613 667

648 645 649 630 617 670

Average 657 650 649 633 627 666

Standard deviation 0l6 0C9 000 002 020 QG5

178 180 171 175 179 164

Turbidity (NTU) 177 175 167 174 176 167

173 136 168 173 178 165

Average 176 180 169 | 74§ 175 165

Standard deviatior. 026 055 021 010 Sy 015

810 870 760 652 632 604

TSS (mg/L) 730 740 710 436 476 504
670 590 630 496 488 456 |

Average 237 733 700 528 532 521

Standard dcviation 702 140 656 111 868 755

DOC (mg/L) 175 188 183 138 136 194

POC (mg/L) 627 613 642 662 675 665
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IV. To be continued

+ de-Ballasting (4th. test cycle : 2013, 07. 08) - Viable organisms (Plankton)
. Control water Treated water
Test item

B M E M E
10 500 12 500 8 CCD

= 50 um )

) 5 8 00 7 000 12 CO0 2% o o*

(il ) 2 500 7 500 8 500 ‘

Average 9 334 9 000 9 500 — TT— e
Standard deviation 1 2585 3 0414 2 1794 B, T s S
> 10 um and 222 124 | 208 01 01 0l

] 208 135 185 0s 02 03
¢ 50 um (inds/mL) 574 a2 I 01 o1 ol
Average 235 141 138 03 02 02
Standard deviation 348 196 187 02 01 0l
* Analysed entire sample clume
- de-Ballasting (4th. test cycle : 2013, 07. 08) - Viable organisms (Bacteria)
sk Hai . ) Control water ) Treated water
B | M E M E
’ . TNTC* TNTC* TNTC* TNTC* TNTC* TNTC*
Heterctrcphic Eacteria
TNTC* TNTC* TNTC* TINTC* TNTC* TNTC*
(CFmb) TNTC” TNTC* TNTC* INTC* TNTC* TNTC*
Average e — | T e e
Standard deviation B e TTe— T— i TT——V
Coliform & 4 o : 0 e
(CFU/100 mL) - ¢ < I - ¢
0 0 0 0 0 0
Average 6 0 0 1 0 0
Standard deviation 16 00 00 06 00 00
Escherichia coli TNTC* TNTC* TNTC* 1 1 2
INTE® TNTC* TNTC* 0 1 1
{CROA00! ail) TNTC” INTC” TNTC* 0 0 1
Average T e— — | T 1 1 2
Standard deviation CT— | e e 06 06 06
Erteratect 60 102 78 194 187 150
86 24 86 193 162 123
(ORI 1R8] mil] 58 82 102 214 198 116
Avarage 68 93 89 201 183 130
Ctandard deviation 156 101 122 118 184 180
Toxicogenic Vibrio 0 0 0 0 0 0
cho'srse (01, Q139) 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 0.0 00 00 00
* Too Numerous To Count
CFU, Colony Forminz Unit
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|

- Ballasting (5th. test cycle : 2013, 07. 10) - Basic water parameters

S Test water Control water TTrF ated water

B M E B M E B M E
2489 2447 2428 2470 2466 2486 2482 2479 2478
Water temperature (°C) 2468 2448 2500 2472 2477 2493 2487 2469 2499
2466 2464 2484 2476 2481 2499 2485 2462 2498
Average 2474 2453 2491 2473 2475 2493 2485 2470 2492
Standard deviation 013 010 co8 003 ces co7 003 009 012
805 308 810 807 810 211 784 784 785
p= 806 809 810 807 809 811 782 783 783
806 810 810 808 810 811 782 780 782
Average 806 809 810 807 810 811 783 782 783
Standard ceviation 00l 001 co0 0Cl 001 o000 col co2 002
242 233 233 242 235 232 717 755 763
ORP (mY) 241 233 234 242 235 231 718 756 762
243 235 234 242 236 231 | /18 756 76C
Average 242 234 234 242 235 231 718 756 762
Standard ceviation 1 1 | 0 1 1 1 1 2
2074 2076 2079 2051 2069 2072 2058 2070 2071
Salinity (PSU) 2071 2078 2070 2071 2074 2274 2071 2071 207C
2062 2078 2070 2069 2075 2070 2076 2074 2073
Average 2069 =077 2070 2064 2073 2C74 2068 2072 2071
Standard ceviatior. 0.06 001 CO00 0ll 003 002 009 co2 002
722 725 722 726 728 726 855 842 867
' DO (mg/L) 721 725 724 727 727 725 856 855 86C
726 725 726 1:25 727 728 851 871 851
Average 723 725 724 726 727 726 854 856 859
Standard ceviation 003 000 002 0C1 001 002 003 015 oec3
198 179 207 168 166 181 163 155 202
Turbidity (NTU) 194 180 192 157 157 180 141 147 198
178 165 207 170 169 198 138 158 191
Averege 190 175 202 165 164 186 147 153 197
Standard ceviation. 106 084 087 070 062 101 137 057 056
476 616 564 568 616 640 512 596 688
USS (mg/L) 472 04 544 520 516 564 516 508 612
503 524 520 552 520 5450 544 516 60C
Average 485 543 543 547 551 581 524 540 633
Standard deviation 197 557 220 244 566 522 174 487 477
DOC (mg/L) 605 594 603 5992 583 602 618 577 602
! POC (mg/L) 444 587 534 585 | 595 545 617 642 872
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IV. To be continued

- Ballasting (5th, test cycle : 2013, 07. 10) - Viable organisms (Plankton)

L. Test 'water Control water Treated water
Test item
B M E B M E B [ M E
> 50 um 151 50C | 139 500 136 500 117 000 115 5CO | 112 000 22 6G0 16 400 13 CC3
;d ) 174 OCS | 144 500 15C 500 | 105 500 113 SCO | 109 000 23 800 21 0CO 24 40C
Hnasim 147 50C | 150 000 143 000 | 123 500 119 0CO 118 500 27 600 20 000 27 CoC
Average 157 667 | 144 66, 143 334 115 334 116 0CO 113 167 24 667 17 134 21 467
Stanaard deviation 14 2858 | 5 2520 7 0059 9 1150 2 7839 4 8563 2 6102 2 4194 7 4467
1 OCl 1 0% 988 1 090 1 024 1 079 00 00 oc
> 10 um and
s 1 032 1 043 987 1121 1 097 1 043 00 00 (o1}
£30 wm fndsémb) 1021] 108l 908 | 1036 | 1068 1 o1l 00 00 oc
Average 1 018 1 074 991 1 083 1 063 1 045 00 00 ocC
Standard deviation | 157 273 61 430 368 340 00 00 ocC

- Ballasting (5th, test cycle : 2013, 07. 10) - Viable organisms (Bacteria)

Test it Test water Control vvater Treated water
et item y
B M | E B M E B M E
! . 44 90C 45 700 44 400 57 600 | 44 400 | 52 000 0 0 o]
Heterotrophic Bacteria
(CEO/mL) 53 40C | 52 ¢00 50 600 59 200 | 58 8CO | 45 200 0 0 C
N 44 3CC 51 100 42 800 | 50 800 | 50 8CO 34 300 0 0 o]
Average 47 534 49 600 45 934 55 867 51 334 43 834 0 0 (6]
Standard deviation 5 0895 3 4073 4 1199 | 4 4602 7 2148 | 8 9288 00 00 [¢]0)
. TINTC* TINTC* TNTC* TNTC* TNTC* TNTC* 1 1 C
Colitorm - ) =
B — TNTC™ TNTC” TNTC* INTCY TNTC* TNTC* 0 0 o]
! il TNTC* TNTC” TNTC* TNTCY TNTC* TNTC* 0 0 C
Averaga e e e T e T— 1 1 C
Standard deviation T T~ T T~ | T TS Cé 06 0cC
L~ o . 26 46 32 38 40 64 0 0 1
Escherichia coli =
(CEU/ICO mL) 3C 40 18 32 54 48 0 0 o]
m 42 26 24 20 28 64 0 0 @
Average 33 33 25 30 4] 59 0 0 1
Standard deviation 83 103 70 92 130 92 00 00 06
. 50 72 73 33 56 84 2 3 3
Enterococci - -
(CEU/I00 mD) 54 76 70 40 30 34 0 2 4
m 94 76 104 28 % 78 0 0 3
HAverage 66 75 84 36 61 66 1 2 4
Standard deviation 243 23 178 64 332 213 12 15 06
Toxicogenic Vibrio C 0 0 0 0 0 0 0 C
holarae (O, OL29) & 0 0 0 0 0 0 0 o
(CFU/100 mL) ¢ 0 0 0 0 0 0 c
Average C 0 0 0 0 0] 0 C
Standard deviation 00 00 00 00 00 00 00 00 [¢]9)

* Too Numecrous To Count

CFU. Colony Forming Unit
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Report No, : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

+ de-Ballasting (5th. test cycle : 2013, 07. 15) - Basic water parameters
- Centrol water Trezted water
e e B M E B W E
2667 2666 2652 2680 2669 2678
“Nater temperature (C) 2651 2648 2652 2662 2656 2659
2647 2644 2653 2658 2651 2655
Average 2655 2653 2652 2667 2659 2664
tancard deviation ol 012 001 012 0.09 012
701 708 710 701 709 713
pH 706 711 71 705 710 712
707 710 714 702 710 713
Average 705 710 712 703 710 713
Standard deviation 003 002 Co002| o002 o001 o0l
322 302 308 341 325 320
ORP (mV) 304 294 298 335 319 315
285 287 201 33 315 3P
Average 304 294 299 336 320 316
Standard deviation 19 8 9 5 5 4
2065 2067 2069 2072 2081 2075
Salinity (PSU) 2062 2079 2076 2081 2081 2058
2075 2078 2074 2083 2084 2079
Average 2067 2075 2073 2079 2092 2071
Standard deviation co7 007 001 006 002 0oll
643 6.52 649 663 665 667
DO (mg/L) 636 655 649 661 662 668
633 651 649 653 666 668
Average 637 654 649 659 664 668
tandard deviation. 005 002 000 005 002 001
174 167 172 158 163 163
Turpidity (NTU) 170 170 162 155 151 172
178 165 166 157 166 154
Average 174 167 67 | 157 60 163
Standard deviatior 040 025 050 015 Q79 090
556 660 630 584 600 576
TSS (ng/L) 425 570 650 548 680 600
660 560 570 676 640 652
Average 547 597 617 603 640 609
Standard deviatior: 118 551 416 660 400 389
DOC (mg/L) 271 253 268 182 189 195
POT (mg/L) 506 513 537 590 582 671
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Report No. : KOMERI-0906-13T972-3 KOME.RI

IV. To be continued

« de-Ballasting (5th. test cycle : 2013, 07 15) - Viable organisms (Plankton)
. Control water Treated water
Test item
B M E B M E
5y, @ 500 500 5C0
=z 20 um -
(inds /m®) 500 1 000 500 I ol ¥
Has 1 060 500 500
Average 667 667 500 | TTTT— Te— T e—
Standard deviation 2887 2887 00 i T~ T
. 375 302 312 05 20 88
= 10 ym ard
5 e 259 361 361 15 31 56
§ 30 um finds/im 215 357 342 14 26 81
Average 283 342 339 12 26 ¢ 75
tandard deviation 827 | 295 247 06 06 L 17
* Analysel entire sample volume
- de-Ballasting (5th. test cycle : 2013 07. 15) - Viable organisms (Bacteria)
Test item ) Control vater L ) Treated water
' B M E B M | E
' . 71 600 9l 600 77 200 TNTC* TNTC* | INTCY
Heterctrophic Bacteria :
(CEU/mD) 78 400 83 200 75 200 TNTC* TNTC* TNTC*
m 85 600 78 400 79 600 TNTC* TNTC* TNTC*
Average 78 534 84 400 77 334 — T | T
Standard deviation 7 0010 6 6813 2 2030 | TT——0 TT— T
s TNTC* TNTC* TNTC* 0 0 0]
Coliform
CEU/I00 mL) TNTC* TNTC* TNTC* 0 0 0
§ m TNTC* TNTC* TNTC 0 0 0
Average T TTe— — 0 0 0
Standard deviation | ~T———__ —— | T 00 00 00
w y TNTC* TNTC* TNTC* 9 4 4
Escher.chia coli
(CTU/100 mD) TNTC* TNTC* TNTC* 6 8 6
R D TNTC" INTC* INTC” 8 10 10
Average e e g 3 7
Standard deviation \\\ T T | s 31 31
. 120 216 424 294 295 3C8
Cnemheggel 52 314 424 509 228 259
SCFLP1O0 i 46 362 440 312 219 360
Average 73 298 430 305 248 309
Standard deviation 411 744 92 96 415 505
Toxicogenic Vibrio 0 0 0 0 0 0
cholerse (01, 0139) 0 0 o] 0 0 0
(CFU/100 mL) 0 0 0 0 o] 0
Average 6] 0 0 0 0 0
Standard deiation 00 00 00 00 00 00
* Too Numerous To Count
CHJ, Colony Forming Unit
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Report No. : KOMERI-0906-13T972-3 KOMEW

IV. To be continued

- Ballasting (6th. test cycle : 2013, 07. 17) - Basic water parameters
Test item Test water Control water Treated wwater
B M E B M E B M E
2537 2538 2535 2537 2509 2533 2555 2546 2547
Water temperature (C) 2525 2512 2549 2530 2508 2522 2522 2523 2545
2523 2518 2537 2537 2510 2523 2518 2536 2553
Average 2528 2521 2540 2535 2509 2526 2532 2535 2548
Standard deviation 008 on 008 0C4 001 006 C20 012 004
796 794 796 80! 795 796 787 805 807
pH 799 794 796 802 795 797 787 806 807
800 795 797 802 795 796 786 807 807
Average 798 724 796 802 795 796 787 806 807
Stardard deviation 002 001 00l ool|  ooc| ool oo1| oot| 000
347 265 261 316 270 267 705 637 673
ORP (mV) 332 267 261 305 271 269 658 685 713
326 269 263 297 2/2 270 694 728 734
Average 335 267 262 306 271 269 686 683 707
Standard cdeviation 11 2 | 10 1 2 25 46 31
3389 3255 3361 3363 3357 3346 333 3352 3355
Zalinity (PSU) 3380 3363 3341 8370 3552 3348 3354 3365 3357
3380 5359 3351 3368 3355 3347 3357 3358 3353
Average 3383 3359 3351 3367 3355 3347 3350 3358 3355
Standard deviation 005 004 Qlo 0c4 003 001 ol0 007 0c2
676 670 667 672 672 670 765 822 877
DO (my/L) 677 679 671 673 674 673 775 813 884
675 677 671 672 674 674 786 812 885
Average 676 675 670 67 673 672 775 816 252
Standard deviation 001 [6168) 002 001 001 002 Cll 006 004
396 478 415 442 498 475 353 474 382
Turpidity (NTU) 408 44] 421 476 448 482 378 410 446
413 413 378 494 464 443 313 429 376
Avarage 406 144 405 | a7l 170 467 | 348 433 | 40l
Starndard deviation 002 033 023 026 026 021 033 033 039
244 204 244 260 252 276 196 240 282
1TSS (mg/L) 256 264 276 240 260 228 228 232 196
168 288 264 236 256 256 220 208 248
Average 223 252 261 245 256 253 215 227 225
Stardard deviation 477 433 162 129 04C 241 167 167 266
DOC (mg/L) 297 304 299 307 297 294 294 294 301
POC (mg/L) 208 175 157 231 231 181 171 189 235
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

. Ballasting (6th, test cycle : 2013, 07. 17) - Viable organisms (Plankton)
Tods Trem Test water Control water Treated water
B M E B M E B M E
> 50 um 163 QCC | 154 500 130 500 119 000 | 159 0CO | 152 500 690 1 110 84C
i 5 164 5C32 | 142 500 128 500 | 127 500 | 157 0CO | 144 500 390 750 84C
T i 179 50C | 139 500 152 000 | 123 500 | 161 0CC | 131 500 300 870 93C
i Average 169 002 | 145 500 137 000 | 123 334 | 159 €20 | 142 834 460 910 87C
I tandard deviation 9 1241 7 9373 13 0283 | 4 2525 | 2 0000 | 10 5987 2042 1833 520
22 00, 2] 2 092 1952 1 855 1753 1 673 2 003 00 00 oC
. 2 21C 1 907 1 878 1892 1529 1919 01 0l 02
50w {edsml) 200 | 179 1825 | 1978] 16l4| 1093% 00 00 ol
Average 2 104 1 880 1 853 1 875 1 606 1 953 01 0l 01
Stancard deviaticn 101C 878 266 1135 724 444 01 01 0l
- Ballasting (6th, test cycle : 2013, 07. 17) - Viable organisms (Bacteria)
gt T Test water Control water Treated water
B M E B M E B M E
Heterotrophic Bacteria 14 30C 11 €20 12 900 14 500 14 400 14 300 0 0 C
IS 50C 11 600 13 700 14 200 14 0CO 15 600 0 0 C
(EFUHmL) [4 20C | 12 500 13 400 | 14 600 | 14 030 | 15 000 0 0 c
Average 14 667 11 967 13 334 14 434 14 134 14 967 0 0 C
Standard deviation 7234 4726 4041 2082 2309 6506 00 00 0C
Coliform C 2 0 0 0 0 0 0 C
. C 0 0 0 o] Q 0 0 C
(CFU/100 mL) R 0 0 0 5 5 0 0 c
Average (@] 1 0 0 0 0 0 0 C
Standard deviation 0c 12 00 00 00 00 00 00 0c
Escherichia coli o oA - : 0 = L o v
. C 46 0 0 0 4 0 0 C
(CFU/100 mL) C 64 0 0 0 6 0 0 c
Average C 58 1 1 0 6 0 0 C
Standard deviation 0c 104 12 12 00 20 00 00 ocC
ErBroaee 4 4 0 20 36 62 0 0 C
2 4 2 14 38 38 0 0 C
ICHLASS: mly c 10 2 2 2 16 0 0 c
Average 2 6 6 12 53 39 0 0 C
Standard deviation 20 35 76 92 76 230 00 00 0cC
Toxicogenic Vibrio C 0 0 0 0 0 0 0 C
cholerae (Cl, O139) C 0 0 0 0 0 0 0 C
(CFU/ICO mL) c 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 0 C
Standard deviation 0c 00 09 00 00 00 00 00 0C
CrU, Colony Forming Unit
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Report No, : KOMERI-0906-13T972-3

KOMERI

IV. To be continued

- de-Ballasting (6th. test cycle :

2013, 07. 22) - Basic water parameters

- . Control water Trerted water
Test item
M M E
2677 2697 2700 2646 2654 2666
“Water temperature (C) 2671 2687 2698 2644 2651 2652
2681 2687 2700 2641 2649 2652
Average 2676 2690 2699 2644 2651 2657
Standard deviation 005 0cé 001 003 003 oce
750 750 750 765 766 761
pH 750 752 751 766 767 768
751 752 152 767 766 768
Average 750 751 751 766 766 766
" Stendard deviation 001 00l 001 00l 001 004
350 350 350 356 356 373
ORP (mV) 342 339 336 351 345 351
339 335 332 348 341 340
Average 344 341 339 352 347 355
Standard deviatior 6 8 9 4 8 7
3347 3327 3346 3356 3356 3351
Salinity (PSU) 3348 3340 3340 3363 3357 3362
3352 3339 5341 3360 3360 3361
Average 3349 3335 3342 3360 3358 3358
Standard deviatior. 003 007 003 004 002 006
612 613 627 697 692 682
DO (mg/L) 612 611 621 691 693 679
613 613 615 691 693 680
Average 612 612 621 693 693 680
Standard deviatior. 001 001 006 003 001 002
436 437 419 401 354 406
Turbidity (NTU) 450 465 429 424 392 394
438 446 445 380 389 376
Average 44] 449 I 402 378 392
Standard deviation 003 04 Cl13 022 021 015
212 288 204 283 232 256
1SS (mg/L) 256 260 196 252 296 260
232 268 192 260 264 244
Average 233 272 197 267 264 253
Standard deviation 220 144 Cél 189 320 083
DOC (mg/L) 214 221 210 185 178 176
FOC (mg/L) 115 117 085 171 146 176
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Report No. : KOMERI-0906-13T972-3 KOME‘H

IV. To be continued

+ de-Ballasting (6th, test cycle : 2013, 07. 22) - Viable organisms (Plankton)
Test item Control “ater Treated water
B M E B M E
. 1 000 500 500
= 50 um
(inds/m® 1 500 500 1 C00 o 0* o
Inés/m 500 0 500
Average 1 000 334 667 | T Te— T —
Standard deviation 5C20 2887 2887 —_— T T——
5 10 4 &5 193 171 196 00 00 0l
¢ 50 il 107 126 249 00 00 0l
A L. AURCS AT 98 156 168 00 00 00
Average 133 151 205 00 00 01
Standard deviation 524 229 411 00 00 0l
* Analvsed entire sample volume
- de-Ballasting (6th, test cycle : 2013, 07. 22) - Viable organisms (Bacteria)
Tasr et Control wvater - Treated water o
B M E B M E
L . 23 900 45 300 25 100 4 260 4 620 5 260
Heterotrephic Bacteria =
30 700 34 000 20 C00 4 340 3 940 4 550
(CFU/mL) ; 7 =
24 000 39 600 21 600 4 990 3 560 4 690
Average 26 200 39 634 22 234 4 564 4 040 4 834
Standard deviation 3 8974 5 6501 2 6083 3696 5370 3761
~ 0 0 0 0 o] 0
Ccliform
(CFU/100 mL) 0 0 0 0 : 0
m 0 0 0 0 0 0
Average 0 0] 0 0 0 0
‘ Standard deviation 00 00 00 00 00 00
| o TNTC* TNTC* TNTC* 0 0 0
Escherichia coli
(CFU/I00 mL) TNTC* TNTC* TNTC* 0 0 0
™ TNTC” TNTCY TNTC” 0 0 0
Average e e 0 0 0
Standard deviation T | T \\\\ 00 00 00
o TNTC* TNTC* TNTC* 76 86 82
Enterccreci -
(CFU00 mL) TNTC* TNTC* TNTC* 58 87 57
’ m TNTC* TNTC* TNTC* 68 2 63
! Average S T T 68 75 68
Standard deviation e e e 90 199 131
Toxicogenic Vibrio 0 0 0 Q 0 0
cholerae (01, O139) 0 0 0 0 0 0
(CFU/1CD mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 00 00 00
* Too Numerous To Count
CFU, Colony Forminz Unit
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Report No. : KOMERI-0906-13T972-3 KOME‘RI

IV. To be continued

+ Ballasting (7th. test cycle : 2013, 07. 24) - Basic water parameters
S — Test water Control water Treatec water
B M E B M E B M E
2518 2524 2512 2510 2543 2529 2537 2513 253C
Water temperature (°C) 2503 2523 25C7 2520 2536 2524 2526 2508 2531
2507 2528 2518 2507 2541 2524 2529 2515 2536
Average 2509 2525 2512 2512 2540 2526 2531 2512 2532
Stan:ard ceviatior. 008 003 0.06 007 004 003 006 004 003
796 799 799 Vi 799 300 806 809 81C
pH 797 797 800 797 799 800 806 809 811
797 798 799 798 799 800 807 808 81C
Average be 798 799 797 799 800 8Co 809 81C
Standard ceviation 001 001 00l 001 000 000 col ool ] ool
264 261 259 263 262 261 720 747 758
ORP (mV) 263 261 260 263 263 261 728 745 759
263 261 | 260 263 263 262 usa | a4 758
Average 263 261 260 263 263 261 727 745 758
Standard ceviation 1 0 1 0 1 1 7 2 1
335¢ 3352 3867 3360 3343 3349 3376 3387 3386
Salinity (PSU) 3371 3356 3369 3361 3352 3359 3381 3389 3385
337C 3314 3350 3367 3358 3356 3382 3387 3384
Average 3366 3341 3362 3363 3351 3855 3380 3388 3385
Standard ceviation. 007 023 olo 004 ocs 005 003 001 001
679 680 678 681 682 682 777 785 798
DO (mg/L) 681 679 682 680 683 686 780 779 798
68C 682 682 681 683 682 777 794 81C
Average 68C 680 681 63 683 683 778 786 802
Standard deviaticn 001 002 002 0Cl 00l 002 002 008 007
428 581 566 454 516 493 403 346 37C
Turbidity (NTU) 439 463 456 471 489 518 435 392 346
486 460 528 431 453 524 392 364 3638
Average 451 185 517 452 486 | 512 410 367 361
Standard ceviation 031 040 056 020 032 0l6 022 023 013
24C 268 232 232 276 292 260 228 236
'SS (mg/L) 26C 216 244 244 312 312 176 48 228
249 256 228 244 320 280 196 240 358
Average 249 267 235 240 303 295 211 239 274
Standard deviation 101 101 Q83 069 234 162 439 101 729
DOC (mg/L) 315 301 292 298 306 301 314 309 302
PCZ (mg/L) 126 177 101 174 200 219 206 159 1&
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IV. To be continued

+ Ballasting (7th. test cycle : 2013, 07. 24) - Viable organisms (Plankton)

. Tect water Centrol water Treated water
Test item - -
B V. E B Y] E B ¥ E
S 50 149 00T | 140 500 161 500 | 96 500 | 111 500 | 91 0CO | 4120 | 3520 | 5 32C
(__d ) 124 503 | 119 GO0 138 5C0 | 96 500 | 103 0CO | 98 500 | 2 960 5120 | 4 88C
Hrasim 121 00C | 158 000 135 00O | 103 000 | 113 CCO | 104 500 | 2 640 | 6 200 | 4 COC
Average 131 50C | 139 167 145 GO0 | 93 667 | 109 167 | 98 Q00 | 3 240 | 4 947 | 4 734
Stancard deviation | 15 2561 | 19 5342 14 3962 | 3 /528 | 5 3929 | 6 7639 7787 | 13484 6721
. 1421 | 2 540 1 930 1858 | 2 297 1 877 00 00 ocC
2 10 um and

€50 um (s /mD) 1764 | 2 236 1 817 1728 2 03l 1758 00 00 02
g (Gl 1382 | 2470 1833 169 | 2 272 1 685 00 00 oc
Average 1523 2 416 1862 1734 | 2 200 1 774 00 00 ocC
Standard deviation 2102 1522 601 819 1469 969 00 00 0oC

- Ballasting (7th, test cycle : 2013, 07 24) - Viable organisms (Bacteria)

. Test water Control water Treated water
Test item
B M | E B M E B Mo E
A . TNTC” TNTC™ TNICT INTC* TNTC* TNTC* 0 50 1C
Heterotrophic Bacteria —— =
| (CEU/mD) TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 C
m TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 o] C
Average TS T~ T~ P T~ T~ ¢} 17 4
Smndard deviation | e | T Tt | T ~— ~——_ 00 289 58
. TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 C
Coliform - - — — -
(CEU/I00 mb) TNTC* TNTC* TNTC* INTC* TNTC* TNTC* 0 0 C
m TNTC” TNTC” TNTC” TNTC* TNTC* TNTC* 0 0 C
Average \\\\\ \\\ \\\ \\\ \\\ \\\ 0 0 C
Standard deviation e TS TS T~ T T (o]0} 00 (61
g - 4 8 2 2 4 4 0 0 C
Escherichin ¢oli
(CFU/100 mL) - ) b i 2 4 0 0 ¢
m 6 6 6 6 4 6 0 0 c
Average 5 7 6 8 4 5 0 0 C
Standard deviation 12 12 81 12 00 12 00 00 0cC
o C 0 4 2 12 12 0 0 1
Enterccocci ! . -
EEGE il 4 0 0 2 10 12 0 0 C
m IC 0 3 6 20 16 0 0 C
Average 5 0 4 4 14 14 0 0 1
Standard deviation 50 00 40 23 53 23 00 Q0 06
Todcogenic Vibrio C 0 0 0 0 0 0 0 C
cholerze (O, 0O139) C 0 0 0 0 0 0 C
(CFU/I00 mL) C 0 0 0 0 0 0 C
Average 2] 0 0 0 0 0 0 C
Standard deviation ocC 00 00 00 00 00 00 00 0cC

* Too Numerous To Count
CFU, Colony Forming Unit
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IV. To be continued

+ de-Ballasting (7th. test cycle : 2013, 07. 29) - Basic water parameters
Test item Control water Treated water
B M E B M E
2636 2675 2683 2641 2635 2648
Water temperature (C) 2722 2663 2683 2626 2630 2637
2064 2665 2674 2623 2629 2632
Average 2691 2668 2680 2630 2631 2639
Standard deviation 029 0Cé6 005 010 003 0C8
157 753 758 768 769 770
pH 760 757 759 768 770 7l
758 758 758 769 770 770
Average 758 758 758 768 770 770
Standard deviatior. 002 00l 001 ool|  oor 001
292 262 273 288 282 275
ORP (mV) 268 267 270 286 279 274
268 266 69| 285 278 | 213
Average 269 67 271 286 280 274
Standard deviation 2 1 2 2 2 1
3325 3370 3359 3368 3380 3352
Salinity (PSU) 3320 3372 3368 3383 3379 3376
3360 3379 3371 3387 3386 3378
Average 3335 3374 3366 3379 3382 3369
Stancard deviation 022 005 006 Q010 004 014
595 596 589 664 6.60 660
DO (mg/L) 594 599 589 666 663 664
596 599 590 666 663 663
Average 595 598 582 665 662 662
Standard deviation 001 002 001 e]0)] 002 002
498 452 497 375 347 352
Turbidity (NTU) 444 471 506 342 386 372
‘ 465 462 497 331 375 379
Average 463 445 500 | 349 369 368
Standard deviation 0z6 021 005 023 020 0l4
236 228 308 216 260 264
TSS (mg/L) 248 240 232 228 232 248
252 244 308 260 232 236
Average 245 237 283 235 241 249
Standard deviation C63 083 439 227 162 140
DCC (mg/L) 199 195 194 218 198 193
POC (mg/L) 062 092 148 084 094 116
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IV. To be continued

- de-Ballasting (7th. test cycle : 2013, 07.

29) - Viable organisms (Plankton)

T

TaRE T8 Control vwater Treated water
T E M E M E
f f j 2
> 50 um 500 500 500 . '
(inds /m?) 500 500 500 o* 0* 0*
fnas/m 500 1 000 500
Average 500 667 500 — TTe— D
Standard deviation 00 2887 00 — e —_—
S T8 o apd 256 207 123 00 00 00
firidsy 238 109 152 00 00 00
€20 mm, {nes/mL) 204 110 114 00 00 00
Avarage 233 142 150 00 00 00
Standard ceviation 264 563 346 00 00 00
* Analvsed entire sample volume
de-Ballasting (7th. test cycle : 2013, 07. 29) - Viable organisms (Bacteria)
- R W Corarol waler N Treated water
est item B M E M E
. g TNTC™ TNTC* TNTC* 2 760 3 180 3170
Heterctrophic Bacteria
TNTC* TNTC* TNTC* 2 740 2 980 2 910
(CFU/mL) * =~ =
TNTC TNTC TNTC 2 710 2 700 2 760
Average e | T T 2 737 2 954 2 947
Standard deviation e e 252 2411 2074
o 0 8 0 0 0 0
Coliform
(CFU/100 ) - 6 0 0 0 0
Tk 0 6 0 0 0 0
Average 0 10 0 0 0 0
Standard deviation 00 53 Qo 00 00 00
Escherichia coli © 0 2 g 0 q
(Cru/100 mL) - 0 0 0 0 0
o 0 0 0 0 0 0
Average 0 0 2 0 0 0
Standard deviation 00 00 23 00 . 00 00
. . TNTC* TNTC* TNTC* 74 61 86
Enterccocci
(CFU/I00 mL) TNTC* TNTC* TNTC* 38 86 111
m TNTC* TNTC* TNTC* 29 82 11l
Average Th—— B T, 47 77 103
Standard daviation | T | T | T 238 134 144
Texicogenic Vibrio 0 0 0 0 0 0
chimrae (01, 0139 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 (o]¢} 00 00

* Too Numerous To Count

CFU, Colony Feorming Unit
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IV. To be continued

+ Ballasting (8th. test cycle : 2013, 08, 07) - Basic water parameters
Test fem Tezt water Control waler Treatec water

B M E B M E B M E
2689 2697 2753 2732 2749 2739 2724 2704 2735
“Water temperature (C) 2691 2698 2771 2705 2730 2754 2698 2684 2746
270¢ 2699 2820 2716 2715 2773 2707 2698 2734
Average 2696 2693 2781 2718 2731 2755 2710 2695 2738
Standard ceviation ol1c 001 035 014 cl7 Q17 CI3 010 007
792 793 794 793 795 795 302 806 808
pH 792 793 792 794 794 795 202 806 807
792 793 793 794 794 795 803 805 807
Average 792 793 793 794 794 795 802 806 807
Standard ceviation ~eooc | oso | ool ocl|  oeol| ooo  col| ool 001
230 236 227 221 226 238 631 755 763
ORP (mV) 223 238 230 221 226 241 719 760 762
233 240 233 224 231 244 | 733 59 761
Average 23C 238 230 222 228 241 694 758 762
Standard ceviation 3 2 3 2 3 3 55 3 1
3411 3415 5403 3378 3367 3403 3425 3437 3413
Salinity (PSU) 3406 3415 3404 3398 3328 3390 3427 3436 3407
3407 3417 3392 3387 3358 3374 3432 3436 3418
/wverage 3408 3416 3400 3388 3351 3389 3428 3436 3413
Standard ceviatior. 003 00l 007 010 020 015 004 001 006
661 660 649 650 651 657 754 781 881
DO (mg/L) 659 659 652 701 658 657 744 783 387
658 659 647 786 659 656 748 783 879
Average 659 659 649 712 656 657 749 782 882
Standard ceviation 002 001 003 069 0C4 001 005 001 004
367 345 350 400 476 417 334 279 405
Turbidity (NTU) 388 361 375 414 426 429 321 283 466
359 402 375 415 387 402 351 259 363
Average 371 369 367 410 430 416 335 274 411
Standard ceviation 015 0.9 014 008 045 Ol4 C15 013 052
340 240 136 230 272 248 268 280 264
'SS (mg/L) 332 248 192 260 264 272 260 280 276
288 276 248 272 280 280 284 268 300
Average 32C 255 192 271 272 267 271 276 200
Stancard deviation 280 189 560 101 080 167 122 069 183
DOC (mg/L) 304 305 308 308 293 289 310 290 297
POC (mg/L) 176 199 132 111 174 162 161 140 175
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KOMER/

IV. To be continued

+ Ballasting (8th, test cycle : 2013 08 07) - Viable organisms (Plankton)

. Test water Control water Treated water
Test item
B M E B M E B M E
=~ 50 um 222 00C | 188 000 215 000 | 315 000 | 191 5C0O | 147 509 5 250 6 350 4 95C
(_dv ) 228 00C | 198 500 198 00 | 385 000 | 183 0CO | 165 500 5 550 6 900 6 40C
HREEA0 213 500 | 199 000 209 500 | 375 000 | 188 5C0 | 169 560 | 6 150 | 7 450 | 6 30C
~verage 221 167 195 167 207 500 | 358 334 187 667 | 16C 834 5 650 6 900 5 884
Stancdard deviation 7 2858 6 2115 8 6747 | 37 8594 4 3103 11 7189 4583 5500 8098
1 87C 1 434 1 412 1 235 1 059 975 00 00 0cC
> 10 um and -
- _— 1 872 1 624 11¢D 1 052 965 1 040 00 0l 01
€98 1m finds/mb) 1626 260 1478 | 107 | 1103] 1232 00 00 0c
Average 1 79C | 440 1 330 1121 1 043 1 083 00 01 01
Standard deviation 1415 1821 2019 999 705 1336 00 0l 01
- Ballasting (8th, test cycle : 2013 08 07) - Viable organisms (Bacteria)
. Test water Control vrter Treated water
Test item
B M | E B M E B M E
; . . 15 40C 10 600 17 500 7700 6 9CO 8 500 20 0 5C
Heterotrophic Bacteria
(CEU/mD) 12 80C 15 000 16 000 8 600 8 400 5 100 0 0 C
FU/mL 14 30C | 15100 15100 | 6400 | 6300 4 400 0 0 c
Average 14 167 13 567 16 200 7 567 7 200 6 000 7 0 17
Standard deviation 1 3051 2 5697 1 2124 1 1060 1 0817 2 1932 15 Q0 289
Coliform C 0 0 0 (0] 0 0 0 C
(CFU/ICO mL) ¢ 0 0 0 0 s 2 L 5
m C 0 0 0 0 0 0 0 C
Average C 0 0 0 §] 0 ¢] 0 C
Standard deviation ocC 00 00 Co 00 00 00 00 0cC
~ . & 0 0 0 0 0 0 0 (o]
Escherichin ¢l
(CFU/ICO mL) ¢ 0 0 0 0 0 g o &
m c 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 0 C
Standard deviation 0cC 00 00 00 00 00 00 00 0cC
. 6 2 2 2 0 2 Q 0 1
Erterococci .
(CFU/1ICO mL) 2 0 0 0 0 0 ? 2 s
m c 0 0 0 0 0 0 0 c
Average 3 1 1 1 0 1 0 0 1
Standard deviation 31 lz 1.2 12 00 12 00 00 06
Tovicogenic Vibrio [¢] 0 0 0 0 0 0 0 C
choleraa (01, C139) C 0 0 0 0 0 0 0 C
(CFU/100 mL) ¢ 0 0 0 0 0 0 0 ¢
Average C 0 0 0 0 0 0 0 o]
Standard deviation ocC 00 00 00 00 00 00 00 ocC

* Too Numerous To Count

CFU. Colony Forming Unit
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Report No. : KOMERI-0906-13T972-3

IV. To be continued

+ de-Ballasting (8th. test cycle : 2013, 08, 12) - Basic water parameters
~ . Control wmater Treated “water
Test Item ¥ ™
2834 2363 2864 2828 2337 2831
“Water temperature () 2837 2746 2874 2824 2819 2837
2834 2844 2866 2823 2824 2829
Average 2835 235l 2868 2825 2827 2832
Standard deviatior. 002 010 005 003 09 0C4
745 746 744 755 756 757
pH 745 745 746 755 756 Z57
744 745 746 755 756 457
Average 745 745 745 755 756 57
Standard doviatior, 001 00l 001 000 000 | 000
321 324 326 326 326 319
ORP (mV) 316 319 318 323 317 313
315 317 316 321 316 | 312
Average 317 320 320 323 320 315
Standard deviation 8 4 5 3 6 4
3404 3393 3394 3401 3390 3393
Salinity (PSU) 3408 3402 3395 3407 3410 3395
34.06 3408 3398 3408 3408 3403
Average 3406 3401 3396 3408 3403 3397
Standard deviatior. 002 008 002 004 Qoll 0cCs
6.06 596 589 641 640 642
DO (mg/L) 601 523 583 641 642 641
595 589 580 641 641 640
Average 601 591 584 641 641 64l
Standard deviatior. 006 004 005 00d 001 001
379 377 443 359 349 318
Turpicity (NTU) 399 352 472 340 319 372
373 378 453 367 322 337
Average 386 369 456 355 330 | 342
Standard deviatior. 012 015 015 0l4 017 027
208 204 216 276 208 2.8
TSS (mg/L) 212 228 276 224 216 244
196 212 252 212 236 228
Average 205 215 248 237 220 233
Standard deviatior C83 122 302 340 144 092
DOC (ng/L) 210 219 212 208 12 209
POC (mg/L) 051 039 090 123 156 123
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Report No. : KOMERI-0906-13T972-3

KOMERI

IV. To be continued

.- de-Ballasting (8th. test cycle : 2013, 08,

12) - Viable organisms (Plankton)

Centrol water

Treated water

.

Test item v = v E
> 50 um 2 500 2 500 4 C00
i e 2 500 1 000 3 C00 [0 0* o*
{indsfm’) 1 500 2 500 2 €00
Average 2 167 2 000 3 €00 — T TS
Standard deviation 5774 8660 1 0000 — Te— —
5 10 pift AR 172 132 165 01 ol 02
. 108 159 149 Q1 0l 0l
< 50 pm (inds/mL) 123 “02 132 00 00 03
Avizrage 141 165 150 0l 01 02
Standard deviaticn 320 353 IS5 0l 01 al
* Analys=d entir: sample volume
de-Ballasting (8th. test cycle : 2013, 08, 12) - Viable organisms (Bacteria)
SO | Control waet Treated water
M E M E
. . 3 400 6 800 8 400 2 120 2 040 2 640
Heterotrophic Bacteria
6 800 8 000 15 600 2 160 1 920 2 920
(CRUfmL) 7 600 6 800 9 600 2 440 2 120 3 240
Avearage 7 600 7 200 11 200 2 240 2 027 2 934
Standard de»iation 8000 6928 3 8575 174 4 1C07 3002
Coliform q g 9 : u ©
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average ¢] 0 0 0 0 0
Ctandard deviaticn 00 00 00 00 00 00
Escherichia coli ¢ 0 g 5 0 0
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 9 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 00 00 00
. 2 4 2 TNTC* TNTC” TNTC*
Enteracocci
2 0 2 TNTC* TNTC” TNTC*
\CFUGE L) 0 2 2 TNTC* TNTC* TNTC
Average 2 2 2 — T T
Standard ¢aviation 12 20 00 e e
Toxicogenic Vibrio 0 0 0 0 [¢] 0
cheoleree (01, O139) 0 0 0 0 0 4]
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 e 0 0
Standard deviation 00 00 00 00 00 00

* Tco Numerous To Count

CFU, Colory Forming Unit
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IV, To be continued

- Ballasting (9th. test cycle : 2013, 08, 21) - Basic water parameters
Test item Test waler Control water Treated water

B M E E M E B M E
2525 2513 2531 2533 2512 2505 2533 2520 2565
Vrater temperature (C) 2511 2504 2525 25730 2545 2509 2526 2525 2543
2506 2501 2524 2539 2520 2515 2514 2518 2535
/verage 2514 2506 2527 2536 2526 2510 2524 2521 2548
Standard deviation: olc 006 c04 005 cl7 005 clo 004 0l6
799 792 793 8Cl1 791 792 783 801 801
p= 799 792 792 8Cl 791 792 783 801 80C
799 791 792 802 791 793 783 801 801
Average 799 792 792 8Cl 791 792 783 801 801
Standard ceviatior. 002 00l ool | ool 0co ool 00| 000 001
242 258 254 241 274 265 687 637 706
ORP (mV) 242 262 257 241 279 266 723 715 711
242 269 261 240 | 231 268 733 32| 734
Average 242 263 257 241 278 266 714 711 717
Standard deviation c 6 4 1 4 2 24 23 15
3395 3396 3391 3401 3345 339 3376 3412 3385
Salinity (PSU) 3419 3398 3393 3406 3365 3395 3385 3414 3404
3413 3397 3377 3403 3336 3394 3390 3415 3408
Average 3412 3397 3387 3403 3379 3395 3384 3414 3399
Standard ceviatior. 012 001 009 003 012 001 007 co2 012
668 678 677 674 681 682 880 340 877
DO (mg/L) 673 679 679 675 676 682 861 855 876
674 682 681 675 683 682 861 554 875
Average 672 680 679 675 630 632 867 850 876
Standard ceviation 003 002 002 QCl1 0C4 000 011 008 001
448 355 436 482 366 444 453 337 444
Turbidity (NTU) 499 410 388 422 423 358 355 347 433
434 398 427 496 244 414 351 337 407
Average 46C 388 117 467 377 105 386 340 430
Standard ceviation 034 0.9 C26 039 041 044 058 006 019
108 184 144 176 184 156 152 156 168
SS (mg/L) 184 156 196 158 196 204 204 136 196
20C 168 180 200 152 156 164 204 220
Average 164 169 173 138 177 172 173 165 195
Standard deviation: 492 140 266 120 227 277 272 349 260
DOC (mg/L) 306 29 293 208 298 298 337 334 306
POC (mg/L) 154 205 235 203 208 193 209 202 246
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

- Ballasting (9th. test cycle : 2013, 08, 21) - Viable organisms (Plankton)

T . Tezt water Control water Treated water
ost dtem B M E B M E B ¥ E
> 50 um 248 0OC | 228 000 274 000 | 180 000 | 206 OCO 121 0CO 4 360 5 320 5 68C
235 00C | 229 GO0 295 000 | 187 COO | 197 QZ0 | 142 0C 3 960 4 560 4 83C
(inds /m’) 224 00C | 220 000 291 000 | 182 CO0 | 236 C20 | 148 000 3 680 5 480 4 56C
Average 235 667 | 225 667 286 667 | 183 000 | 213 €0 137 0CO 4 000 5 120 5 Cc4C
Standard deviation 12 0132 4 9329 11 1505 3 6056 | 2C 4206 14 1774 3418 4915 576!
1 36C 1 151 1 398 1 567 1 973 752 c7 27 02
2> 10 pm and
. R 1 075 1 17 1 023 1 290 1 770 817 04 16 07
& 50 jum {inds/mL) 1 329 T3 120 1360| 1753 726 7 11 03
Average 1 255 1127 1 231 1 4C6 1 832 765 Cé 18 04
Standard deviaticn 1564 2059 1906 1439 1224 469 02 08 03

- Ballasting (9th, test cycle : 2013, 08, 21) - Viable organisms (Bacteria)

o Test water " Control "water Treated water

dest lem B % E B M E B ¥ E
R —— 4 00C 3 100 4 500 4 300 2 7¢O 2 600 0 0 c
i 1 90C 3 400 4 300 3 200 3160 3 300 0 0 0
R 370C | 3000 S000| 4000 2400]| 1900 0 0 c
Average 3 200 3 167 4 767 3 83% 2 734 2 600 0 0 c
Standard deviation 1 1358 2082 2517 5686 3512 7000 00 00 0C
o C 0 0 0 0 0 0 0 e
C 0 0 0 0 0 0 0 C
(CFU/100 mL) 5 5 5 o o o 0 o 5
Average o] o] 0 0 0 0 0 0 o
Stancard deviation oC 00 00 00 00 00 00 00 ocC
Escherichia coli 2 g g 7 g £ £ 5 g
2 0 0 0 0 0 0 0 o
(CFU/100 mL) c o o o - a 0 o c
Average 2 0 0 0 0 1 0 0 8
tandard deviadion 12 00 00 00 00 12 00| 00 0c
Enrterccocci 2 2 ¢ < 2 s 9 o 2
2 0 0 0 2 0 0 0 8
(CrU/100 mL) = a 0 5 = F 5 g o
Average ) 1 0 0 2 0 0 0 &
Standard deviation 12 12 00 00 12 00 00 00 0C
Toxicogenic Vibrio C o 0 0 0 0 0 0 C
cholerae (01, O139) C 0 0 0 0 0 0 0 C
(CrU/100 mL) ¢ 0 0 0 0 0 0 0 C
Average C 0 0 0 0 0 0 0 ¢
Standard deviation 0C 00 c0 00 00 00 00 00 0c

CFU. Coleny Forming Unit
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IV. To be continued

- de-Ballasting (9th. test cycle :

2013, 08. 26) - Basic water parameters

. Contral water Treated water
Test item
M A E
2594 2568 2594 2587 2566 2585
Water temperature (C) 2582 2569 2663 2589 2563 2578
2579 2564 2618 2586 2562 2574
Average 2585 2567 2625 2587 2564 2579
Standard deviaticr: 008 083 035 002 002 006
748 748 747 756 759 762
eH 748 748 748 758 759 762
747 747 749 758 759 764
Average 748 748 748 757 759 763
Standard deviation: 001 ool i 00l 001 o000 o0l
306 299 299 322 309 302
ORP (mV) 301 296 295 314 305 299
297 233 292 310 301 | 296
Average 301 296 295 315 305 299
Standard deviation 5 3 4 6 4 3
3364 3408 3402 3365 3421 3383
Salinity (PSU) 3383 3407 3376 3365 3425 3397
3393 3413 3348 3374 3424 3403
Average 3380 3409 3375 3368 3423 3394
Standard deviation 015 083 027 005 002 010
596 614 598 675 674 667
{ DO (mg/L) 596 605 596 676 672 668
' 598 610 594 674 671 666
Avarage 597 610 596 675 672 667
Stanuard deviation 001 005 002 001 002 ool
417 385 410 432 395 331
Turnidity (NTU) 396 377 413 426 312 335
405 408 393 463 300 362
Average B 406 390 405 140 33 | 343
Standard deviation 0l1 0l6 o1l 020 052 017
188 200 220 228 240 216
LTSS (mg/L) 200 216 208 264 220 232
180 196 208 244 224 248
Average 189 204 212 245 228 232
Standard deviation 101 106 069 180 106 160
DOC (mg/L) 181 178 174 | 199 223 206
FOC (mg/L) C53 060 085 162 136 142
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

+ de-Ballasting (9th. test cycle : 2013, 08, 26) - Viable organisms (Plankton)

Tect fem Control water Treated water
B M E B M E
> 50 um 1 000 1 500 1 €00 )
. 3 500 90 1 500 o* 0* [on
e 1 000 1 00C 560
Average 834 1 000 1 CCD i S T
Stanuard devirtion 2887 5000 5000 T —_— T
= 90 o e 32 109 66 08 04 09
) 29 82 60 03 04 06
< 50 wn (inds/mL) 21 R Py, 00 P 04
Average 23 87 70 04 04 07
Standard deviation 57 200 125 04 01 03

* Analysed entire cample volume

de-Ballasting (9th, test cycle : 2013 08, 26) - Viable organisms (Bacteria)

Test ftem o Control ater B . Treated water )
B M ] E B M E
. . TNTC* TNTC* TNTC* INTCH INTE® TNTC?
Heterctrophic Bacteria -
TNTC* TNTC* TNTC* TINTC* ™I TNTC*
RO TNTC* TNFE™ TNTC* INTC* TNTC* TNTC*
Average — T T T T | T
Standard deviation T T T TT— TTe— TTe—
Coliform o ¢ 0 ¢ 0 0
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 ¢} 0 0 0 0
Standard deviation 00 00 00 00 00 00
Escherichia co’i 0 2 © 0 0 0
0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 5 0
Average 0 1 0 0 0 0
Standard deviation 00 1z 00 00 00 00
i N 34 42 28 ol 1 2
Enters~cacl
(CFU/10? mL) e = e : 1 I
28 66 34 0 0 0
Averege 2. 60 31 6] 1 1
Standard deviation 92 159 31 00 06 10
Texicogenic Vibrin» 0 0 0 0 0 0
cholerae (Ol, O139) 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviatlon 00 00 00 00 00 00

* Too Numerous To Count

CrU, Colon Forming Unit
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IV. To be continued

+ Ballasting (10th. test cycle : 2013, 08, 28) - Basic water parameters
- Test water Control vater Trealed waler
Test item

B M | E B M | E E M E
2506 2507 I 2510 2524 2514 2520 2572 28238 2537
Water temperature (°C) 2502 2508 2518 2523 2532 2558 2548 2511 2595
2504 250¢ 2505 2528 2522 2554 2525 2506 2574
Average 2504 2508 2511 2525 2523 2544 2548 2513 2509
Standard caviation 002 001 007 003 009 021 024 009 029
790 792 794 794 796 796 806 811 813
pH 792 793 7985 792 796 797 805 811 813
792 794 794 792 796 797 807 811 813
Average 791 793 794 793 796 797 806 811 813
Standard ceviatior. 001 001 0ol ocl|  oco 001 | col 000 | ocs
329 320 317 324 318 310 734 773 775
ORP (mV) 328 320 316 323 317 308 732 773 773
327 319 316 322 316 307 | 740 773 T2
Average 328 320 316 323 317 308 735 773 773
Standard deviation 1 1 | 1 1 2 4 0 2
3365 5367 3361 3356 3307 3347 3386 3375 3351
Salinit, (PSU) 3376 3375 3374 3362 3312 3361 3388 3379 3323
3375 3376 3374 3362 3332 3333 3388 3386 3353
Average 3372 3373 3370 2360 3317 3347 3387 3380 3342
Standard ceviaticr 006 005 C08 003 013 0l4 Col 006 017
685 684 686 685 684 687 885 865 903
DO (mg/L) 685 685 657 686 687 685 887 862 896
687 686 686 686 688 685 886 356 901
Average 686 685 686 686 686 686 886 86l 90C
Standaru weviation 001 001 001 Qcl 0c2 00l Col 005 004
43C 406 4C7 423 402 406 442 419 442
Turbidity (NTU) 396 466 385 436 408 458 466 399 442
370 500 404 419 384 467 478 387 392
/verage 401 157 392 428 | 393 |  aaa | 462 402 | az2s
Standard ceviatior. 027 048 Cl12 009 012 C33 Cl8 0lé 029
203 208 184 164 176 188 196 164 228
7SS (mg/L) 196 204 168 154 176 184 164 1£8 212
20C 204 128 164 196 192 200 196 192
Average 201 205 180 171 183 188 187 183 211
Standard ceviaticn 06l 0.3 106 115 115 040 197 167 18C
DOC (mg/L) 327 321 327 329 341 333 333 343 338
POC (mg/L) 117 131 183 160 I,SM 195 167 166 204

KOMERI-P-24-03(11) Page 85/117

G4B(www.g4b.go.kr) &l 2l

2013 E : bVbrORVTUIE=

Z
i 7
Y




Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

+ Ballasting (10th, test cycle : 2013, 08, 28) - Viable organisms (Plankton)

n \ Test water Control water Treated water
Test item
B M E B M E B M E
> 50 pm 165 00C | 195 000 180 OCO | 16 0CO | 128 0CO | 148 000 140 430 360
(__ ; o 155 QOC | 182 000 170 000 | 155 000 | 102 OCO | 142 000 440 380 S6C
iy 173 COC | 155 000 25 000 | 133 000 | 145 0CO | 117 000 500 440 64C
Average 164 334 | 179 667 186 334 | 152 000 | 125 0CC | 135 667 460 434 520
Standard deviation 9 0185 | 21 5716 20 2567 | 17 6918 | 21 6564 | 16 4418 346 503 1442
1 365 1 386 1473 | 2764 | 2730 2592 0l 0l 05
2> 10 ym and | -
<< —_ 1 025 1199 1475 | 2267| 28s4| 2423 00 02 02
50 um. (inds/mL) 1 18 1152 1093 | 2172 249 | 2193 c3 03 01
Average 1 17C 1 246 1349 | 2401 2694 | 2403 02 c2 03
Standard deviation 1757 1238 2171 3179 1818 2003 02 01 02

- Ballasting (10th. test cycle : 2013 08 28) - Viable organisms (Bacteria)

L Test water Control water Treated water
lest item 3
B M E B M E B M E
R . 10 30C 11 200 14 4200 8 200 9 8CO 9 100 0 0 C
Heterotrophic Bacteria
P 10 9C2 12 700 13 100 8 500 7 1C0 9 900 0 0 C
gL 11 50C 9 €00 13 200 7 300 7 9CO 8 200 0 0 C
Average 10 90C 11 234 13 567 8 000 ] 267 9 067 0 0 o]
Standard deviation 600C 1 4503 7234 6245 1 3868 8505 00 00 0C
R TNTC” INTC TNTC* TNTC* TNTC* TNTC* 0 i C
Coliferm -
(CEU/100 mL) TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 &
: m TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 o 0
Average \\\ I P By \\\ \\\~ 0 1 C
Standard deviation | T | T | | T T 00 06 0C
. 24 92 64 74 72 64 0 0 C
Escherichia ccli
(CEU/I00 mD) 6C 90 72 76 66 56 Q 0] C
m 94 78 84 76 66 &2 0 0 c
Average 8C 87 74 76 68 68 0 0 C
Standard deviatien 175 76 101 12 35 133 00 00 8¢
. 96 78 110 70 X 98 0 0 C
Erterococci
(CFU/I00 mD) 102 76 a8 82 63 74 0 0 C
- m 52 70 58 76 76 92 0 0 c
Average 83 75 86 76 78 88 0 0 o
Standard deviation 266 42 261 60 111 125 00 Q0 oc
Todcogenic Vibrio [¢] 0 0 0 0 0 0 0 C
cholsrae (01, OI39) c 0 0 0 Y 0 0 ¢
(CFU/100 mL) C 0 0 0 0 0 0 0 o]
Average C 0 0 0 0 0 0 ¢} C
Stancard deviation | oc 00 00 00 00 00 00 00 oc

* Too Numerous To Count

CFU, Colony Forminz Unit
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IV. To be continued

+ de-Ballasting (10th. test cycle : 2013 09. 02) - Basic water parameters

Control water

Treated waler

Test item m v
2571 2568 2597 2576 2547 2576
“Water temperaiure (C) 2565 2575 2599 2575 25 3% 2560
2592 2553 2605 2585 2534 2562
Average 2576 2565 2000 2579 2540 2566
Standard deviation 0l4 Oll 004 006 co7 0L2
749 750 752 760 760 763
pH 751 752 752 762 761 767
751 752 753 763 76! 771
Average 750 751 752 762 161 767
Standard deviation 001 00l 00l 002 00l | 0c4
294 285 280 316 314 285
ORP (mV) 284 274 276 299 295 | 276
222 271 273 297 291 /4
Average 287 277 276 304 300 278
Standard deviatior: 6 ¥ 4 10 12 6
3352 3339 3303 3391 3374 3361
Salinity (PSU) 3357 3330 3303 3352 3375 338l
3309 3351 3305 3383 3382 3377
Avcerage 3339 3340 3304 3375 3377 3373
Standard deviation 026 Qll 001 021 004 oll
559 60l 594 667 666 661
DO (mg/L) 581 591 592 665 665 662
583 594 597 666 664 664
Avarage 576 595 594 666 665 662
Star.dard deviation 015 005 003 0C1 001 002
401 434 512 373 290 326
Turbidity (NTU) 428 448 453 448 319 311
472 410 443 387 273 313
Average 434 131 169 403 294 317
Ctandard daviation 036 019 037 040 023 oce
240 132 180 156 140 132
TSS (mg/L) 240 180 184 124 116 160
216 &0 176 104 168 164
Average 232 1£3 180 128 141 152
| Standard deviatior. 139 046 040 262 260 174
DOC (mg/L) 185 204 181 203 190 201
PCZ (mg/L) C59 060 114 076 098 084
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IV. To be continued

- de-Ballasting (10th, test cycle : 2013, 09. 02) - Viable organisms (Plankton)
. Control water Treated wvater
Test item
B M E B M E
> 50 um 500 1 000 500 . . v
. 3 1 5C0 5C0 1 CO0 o 27 o”
Krids /) 500 500 [ cco
2verage 834 667 834 | T T T
Standard deviation 5774 2887 2887/ T i T
> 10 um and 118 135 112 04 00 00
. 8l 109 102 03 02 00
{ 50 pm (inds/mL) T 108 50 00 00 02
Average 100 118 122 03 01 01
Standard deiation 185 153 253 02 01 0l
* Analyz=d entire sample volume
- de-Ballasting (10th. test cycle : 2013, 09, 02) - Viable organisms (Bacteria)
Test item Contral “vater ) Treated water ~ B
B B E B M E
3 ’ 11 400 7 600 16 800 TNTC* TNTC* TNTC*
Heterctrophic Bacteria
11 400 9 400 13 700 TNTC* TNTC* TNTC*
ACEU L) 10 200 15 500 13 500 TINTC* TNTC* TNTC*
Average 11 000 10 834 14 667 | e T | T
Srandard deviation 6928 4 1405 185¢2 | T B T—
Coliform TNTC* TNTC* TNTC* 0 0 0
TNTC* TNTC" TNTC* 0 0 0
(EFU1R0 ml) TNTC* TNTC TNTC 0 0 0
| Average T i T 0 0 0
Standard deviation e \\\ \\\ 00 00 00
Escherichia co.l 2 1(3 12 8 8 8
(CTU/100 mL) 3 7 3 0 0 0
Average 6 11 9 0 0 0
Standard deviation 3l 31 46 00 00 00
Enternccczcl ll;) z 2 21 ; i
(CFU/100 mL) " % 2 P 1 3
Avcrage 11 6 8 2 5 2
Standard deviation 61 12 40 06 35 12
Toxicngenic Vidrio 0 0 0 0 0 0
cholerae (01, 0139 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 00 00 00
* Too Numerous To Count
CrU, Colony Forminz Unit
KOMERI-P-24-03(11) Page 88/117

§*$ﬂc - bVbrORVTuUlE=




Report No. : KOMERI-0906-13T972-3 KOME'RI

IV. To be continued

+ Ballasting (11th. test cycle : 2013, 09. 04) - Basic water parameters
‘ Test frem Test water Conirel water Treated water
B M E B M E B M E
2411 2420 2432 2428 2412 2431 2413 2422 2462
Water temperature (°C) 2433 2426 2423 2430 2414 2415 2433 2423 245C
2403 2444 2418 2420 2410 2416 2432 2441 2479
Average 2416 2430 2424 2426 2412 2421 2426 2429 24 64
Stancard deviation 016 012 007 005 0Cc2 009 ol ol 015
79C 791 791 794 793 794 790 787 79C
p= 793 792 793 794 794 794 794 721 79C
792 793 793 795 794 794 791 789 79C
Average 792 792 792 794 794 794 792 789 79C
Standard ceviation 002 001 ool |  ocl 001 000 002 co2 000
267 270 265 205 279 273 651 702 &4
ORP (mV) 265 275 267 265 281 215 690 754 784
265 277 271 266 | 282 276 | 696 746 124
Average 266 274 262 265 281 275 679 734 764
Standard ceviation 1 4 3 1 2 2 2 28 35
3294 3304 32583 3246 3309 3311 3246 3298 3229
Salinity (PsU) 3253 3305 3280 3256 32983 3311 3308 3264 3246
3296 3301 3283 3261 3306 5311 3309 3248 3202
Average 3281 3303 3272 3254 33C4 3311 3283 3270 3226
Stardard deviation 024 002 017 008 006 000 036 026 022
693 683 686 692 692 689 827 841 873
DO (mg/L) 689 689 690 693 691 691 874 589 878
693 689 6°1 692 693 691 855 all 895
Average 692 687 682 692 692 690 852 880 882
Standard ceviation 002 003 003 00l 001 001 024 036 ol2
463 515 466 559 453 434 426 397 415
Turbidity (NTU) 485 458 465 S10 497 392 430 447 376
431 501 444 515 426 470 470 494 353
Average 460 491 | 458 ] 528 459 432 442 446 | 381
Standard ceviation 027 030 012 027 036 C39 024 049 031
192 252 268 304 248 288 212 252 256
S (mg/L) 236 216 248 264 248 240 272 252 212
236 240 236 264 260 240 220 256 2lz
Average 221 236 251 277 252 256 235 253 227
Standard ceviation 254 183 162 231 069 277 326 023 254
DOC (mg/L) 339 351 327 338 377 322 383 386 468
PGC (mg/L) 18C 193 187 | 170 143 183 162 197 144
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IV. To be continued

- Ballasting (11th, test cycle : 2013, 09, 04) - Viable organisms (Plankton)

Test irem Test water Control water Treated water
i B M E B M E B M E
> 50 um 225 00C | 285 000 236 000 | 172 000 | 208 0CO | 211 000 12 050 12 850 10 80C
‘_ ) p L; 203 00C | 190 000 236 002 191 Q00 | 212 0CO | 179 0CO 11 600 12 C50 11 20C
eSS4t 222 COC | 209 000 248 000 | 183 000 | 230 0CO | 240 000 11 700 10 550 10 05C
Averaga 216 667 | 201 334 240 000 | 132 000 | 216 667 | 210 000 11 784 11 817 10 684
Standard deviation 11 9304 10 0167 6 9282 9 5394 11 7189 | 30 5123 2363 11676 5838
1 541 1 475 1835 2 470 3 487 3 408 00 0l 02
2> 10 pm and :
¢ 50 ) Pt 1 622 2 007 1 593 2 242 3 272 3 144 0l Q0 0cC
um (nds/m 1954 | 219  1666| 2101] 3268 2789 00 ol oc
Average 1 706 1 893 1 698 227 3 343 3 114 0l 01 01
Standard deviation 2188 3739 1241 1862 1253 3106 01 0l 01
Ballasting (11th. test cycle : 2013, 09. 04) - Viable organisms (Bacteria)
. Test water Control water “reated water
lest item .
B M E B M E B M E
; . . < 11 20C 12 000 1C 100 8 000 9 9C0 10 000 150 20 C
Heterctrophic Bacteria
{EED 11 10C 11 600 10 GO0 9 000 9 9C0 8 200 40 0 C
sl 12 80C | 11300 10400| 7800| 88C0| 8400 10 0 ¢
Average 11 70C 11 634 10 167 8 267 9 534 8 867 67 7 o]
Standard deviation 9539 3512 2082 6429 6351 9866 737 115 ocC
. TNTC* TNTC” TNTC? TNTC* TNTC” TNTC* 1 | C
Coliform - =
(CEU/I00 mL) TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 o]
= TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 o]
Average T T~ \\\ Ty \\\ T~ 1 1 ¢
Standard deviation i e e cé 06 oc
. o . TNTC* TNTC* TNTC* TINTC” TNTC* TNTC* 0 0 C
Escherichia coli - . :
(CEU/I00 mL TNTCH THNTCE TNTC™ NTTH TNTC* TNTC” 0 0 C
ml) INTC” TNTC* TNTC* TNTC” TNTC* TNTC* 0 ¢} C
Average TS i T~— i T~ T 0 ¢} Cc
Stancard deviatien TS T T T i T~ 00 Q0 0C
. 46 28 22 22 28 30 0 0 C
Enterococci
(CEU/100 mL) 48 36 20 22 42 50 0 0 C
o 26 42 24 16 44 36 0 0 )
~verags 4C 36 22 20 38 32 0] 0 C
Standard deviazion 122 70 20 25 87 103 00 Q0 oc
Teicogenic Vibrio C 0 0 0 0 0 0 0 18}
cholerae (Ol O139) ¢ 0 0 0 0 0 0 0 c
(CFU/10Q mL) c 0 0 0 0 0 0 0 c
Jwerage C 0 0 0 0 0 0 0 (o}
Standard deviation 0C 00 00 00 00 00 00 00 ocC

* Too Numerous To Count
CFU, Colony Forming Unit
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IV. To be continued

+ de-Ballasting (11th. test cycle : 2013, 09, 09) - Basic water parameters
Test item Control water Treated water
B M E B M E
2386 2383 2419 2384 2405 2422
Water temperature (C) 2387 2386 2409 2395 2392 2443
2387 2393 2413 2386 2395 2408
Average 2387 2387 2414 2388 2397 2424
Standard deviaticer: 001 005 005 006 co7 018
740 740 740 746 746 748
pH 735 741 741 748 747 749
746 740 749 747 744 748
Average 740 740 743 747 746 7483
Stendard deviation 006 00l 005 ool ooz 00l
341 332 322 357 354 352
ORP (mV) 338 320 320 353 353 | 347
335 327 318 | 352 349 345
Average 338 330 320 354 353 348
Standard deviationr. 3 3 2 3 4 4
3302 3302 3285 3296 3285 3284
Salinity (PSU) 3310 3307 330l 3294 3293 3288
3303 3306 3294 3301 3299 3307
Jwerage 33058 3305 3293 3297 3292 3293
Standard deviation 0.04 0C3 008 004 co7 012
616 616 622 674 672 673
DO (mg/L) 6183 612 620 675 673 671
622 610 627 673 675 677
Average 619 613 623 674 675 674
Standard deviatior. 003 08C3 004 Q01 003 003
375 405 459 326 300 327
Turbidity (NTU) 342 407 401 326 307 318
345 456 482 325 284 306
Average 354 423 447 326 | 297 317
Standard deviaticn ) 018 029 042 001 012 011
148 124 228 80 96 116
TSS (mg/L) 116 152 220 152 116 132
| 18€ 132 180 100 136 136
Average 151 136 209 11 116 128
Standard deviation 361 144 257 372 200 106
DOC (mg/L) 169 163 167 181 190 190
FOC (mg/L) 061 125 123 135 109 128
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IV. To be continued

+ de-Ballasting (l1th. test cycle : 2013, 09, 09) - Viable organisms (Plankton)
Tes T Control water Treated water
B I M E B M E
> 50 um 500 ECO 500
. 5 1 500 1 500 2 C00 o* 0 0
rids ) 500 560 2 500
Average 834 834 1667 | TT—n T TR
Standard deviaticn 5774 5774 1 0408 T T — T~
= 10 um ard 128 64 103 01 02 02
i 112 37 94 02 03 0l
{ 50 wm (inds/mL) 73 59 73 00 01 00
Average 105 57 90 0l 0z 0l
Standard ceviation 283 172 154 01 0l 0l
* Analysed entire sample volume
- de-Ballasting (1lth, test cycle : 2013, 09. 09) - Viable organisms (Bacteria)
Test item Control "vater ) ) o Trealed water B B
B M E B M E
5 . 12 300 23 300 20 200 TNTC* TNTC* TNTC*
Heterctrophic Bacteria
12 009 25 800 17 200 TNTC* TNTC* TNTC*
WCrLlmL) 17 400 27 100 2 300 TNTC* TNIC* INTC
Average 13 900 25 400 18 800 | T T | T
Standard deviation 3 (348 1 9313 12288 | TT— T
Coliform 0 0 0 © 9 g
0 0 0 0 0 0
(CFU/ICO mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard ¢aviation 00 00 00 00 00 00
Excherichia ccli 76 148 <3 3 ? 10
182 156 32 2 2 7
(CFU/10C mL) 176 5 5} 1 I 3
Average 178 156 34 3 3 9
Standard deviation 35 70 72 10 | 10 15
Enterncoci & 14 8 3 2 2
2 14 8 3 3 1
(CFU/160 mL) > I = 1 I 0
Average 4 15 6 3 2 2
Standard deviation 35 12 35 12 10 06
Toxicogenic Vibrio 0 0 0 0 0 0
civlerae (01, 0139 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 ¢} 0 0
Standard deviation [616] 00 a0 00 00 00
* Too Numerous To Count
CFU, Colory Ferming Unit
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IV. To be continued

- Ballasting (12th. test cycle : 2013 09 11) - Basic water parameters
Thsy 10 Te:t water Control water Treatec water
est Lem B M| E B M E B M E
2484 2350 2485 2471 2475 2491 2490 2476 2502
Water temperature (°C) 24.8C 2458 2500 2468 2284 2506 2436 2495 2545
2473 2461 24 86 2460 2486 2542 2494 2499 2543
Average 2479 2423 2490 2466 2482 2513 2490 2490 253C
Standard ceviation 0.06 063 C08 006 006 026 004 ol2 024
798 789 797 80l 799 799 799 8C0 799
pH 799 797 778 8Cl 800 799 799 728 798
799 798 798 800 8C0 799 799 798 798
Average 799 795 798 8C1 2.eo 799 799 739 798
Standard ceviation 001 005 001 001 001 000! 000! oo0l| ol
174 391 338 155 362 326 659 698 696
ORP (mV) 165 382 322 152 351 313 692 7C7 70C
153 374 335 150 344 307 04 711 708
Average 166 382 337 152 352 315 685 705 701
Standard ceviation 8 9 2 3 9 10 23 7 6
3332 3378 3340 3346 5351 3352 3348 3364 3355
Salinity (PSU) 3342 3349 3354 3347 3351 3355 3347 3350 3356
3344 3348 3352 3355 3355 3357 3348 3349 3354
/yverage 3339 3358 3349 3349 3352 3355 3348 3354 3355
Standard cdeviation 006 017 CcO03 005 0c2 003 Co1 008 001
722 741 721 725 724 726 873 929 927
DO (mg/L) 724 725 723 724 724 727 862 927 928
722 724 723 730 S25 728 839 943 928
Average 723 730 722 726 724 727 858 233 928
Standard ceviation 001 010 001 003 001 001 Q17 009 001
47C 489 493 432 412 447 393 363 351
Turbidity (NTU) 436 430 447 425 470 467 324 346 36C
494 425 433 434 429 461 348 397 356
Average 167 148 458 430 437 458 355 | 3690 349
Stancard ceviation 029 036 031 005 030 olo 035 026 olé
288 312 216 Zo4 280 308 328 284 440
’SS (mg/L) 208 296 284 264 308 336 324 226 352
436 340 280 244 308 332 328 344 344
Average 344 316 260 257 299 325 347 308 372
Ctandard caviation 803 223 382 115 162 151 323 317 533
DOC (mg/L) 294 301 298 302 313 306 316 31 313
[ FOT (mg/D) 177 166 239 2063 226 183 255 | 24l 188
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IV. To be continued

- Ballasting (12th. test cycle : 2013 09. 11) - Viable organisms (Plankton)

e Test watar Control vater Treated water
fess Ttem B Y E B Yy E B ¥ E
5 50 mn 218 00C | 232 €30 215 0CO | 176 000 | 191 OCC | 134 000 | 2 800 | 2 700 | 3 20C
) ; 199 0OC | 225 (00 | 227 000 | 185 000 | 158 OCO | 161 000 | 3 200 | 3100 | 3 0SC
Gmets./m) 213 00C | 216 GO0 | 200 0CO | 160 000 | 173 OCO | 192 000 | 3 000 | 2 650 | 3 45C
Average 210 0OC | 224 334 | 214 000 | 173 667 | 174 GCO | 179 00D | 3 000 28| 3234
Standard deviation | 9 €487 | 8 0208 | 13 5277 | 12 6623 | 16 5227 | 16 0935 2000 2466 2021
1 285 [ 335 1107 2433 1929 1329 3 06 22
> 10 um and
o 1260 1 181 1 004 | 866 1 865 1115 o 07 18
1 20 i, e/l 1 34C 1 302 1070 2 103 1 496 1 427 08 03 34
/verage 1275 1273 | 06l 2 148 1 764 I 291 c7 06 25
Standard deviation 705 811 522 3059 2337 1596 i C3 c2 08

- Ballasting (12th. test cycle : 2013, 09. 11) - Viable organisms (Bacteria)

s Test water Centrol vwater Treated water
Test item -
B M E B M E B M E
. . . 13 10C 11 300 15 260 11 100 15 200 14 0CO 0 0 1€
Heterotrophic Bacteria
(CFU/mD) 14 80C 11 100 14 900 12 10C 11 400 12 900 0 0 1c
m 12 9¢3 14 000 14 800 12 100 14 300 12 9O 0 0 1C
Average 13 603 12 134 14 967 11 767 13 634 13 267 0 0 1C
Standard deviation 10440 1 6197 2082 5774 1 9858 6351 00 00 [¢]¢)
. TNTC* TNTC* TNTC TNTC* TNTC* TNTC* 1 1 C
Colitorm - - e — - -
P—— TNTC* TNTC” TNTCY INTC* TNTC* TNTC* 0 0 o]
m TNTC* TNTC™ TNIC* TNTC* TNTC* TNTC* 0 0 C
Average D e e e 1 1 c
Standard deviation T, s e ™ T T T Cé 06 0cC
- . . TNTC” jlisre TNTC" TNTC TNTC* TINTC” 0 0 o]
Escher.chia coli
(CEU/I00 mD) TNTC* TNTC* TNTC* TNTC* TNTC* TNTC* 0 0 o]
! m TNTC* TNTE? TNTC* TNTC* TNTE* TNTC* 0 0 C
Average T~ e TR T~ T~ T ¢} ¢} C
Standard deviation | T | T~ T~ | U | T | T 00 00 0C
= . 10C 100 76 80 68 88 18 12 12
Enterococci . .
(CEU/I00 L) 6C 132 26 102 104 64 @ 12 12
m 44 110 110 84 82 54 9 9 9
Average 68 114 91 89 85 69 12 11 11
Standard deviation 288 164 175 17 181 175 52 17 17
Toxicogenic 7Diio (s 0 0 0 0 0 0 0 C
cholerae (01, OL39) C 0 0 0 0 0 0 6 c
(CFU/1CD mL) Y 0 0 0 0 0 Y 0 c
F Average (o 0 0 0 0 0 0 0 Cc
Standard deviation ocC 00 00 00 00 00 | 00 00§ ocC

* Too Numerous To Count

CFU, Colon; Forming Unit
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IV. To be continued

« de-Ballasting (12th, test cycle : 2013 09. 16) - Basic water parameters
. Control water Treated water
Test item
B M E B M E
2523 2530 2560 2542 2535 2544
“Water temperature () 2523 2527 2551 2542 2537 2543
2525 2529 2544 2547 2530 2549
Average 2524 2529 2552 2544 2534 2545
Standard deviation 001 002 008 003 004 003
743 746 751 751 757 758
pH 744 746 749 754 759 758
746 746 750 754 760 756
Average 744 746 750 753 759 757
Standard deviatiorn 002 0.00 ool o02| o002 T ool
252 264 261 266 244 263
ORP (mV) 245 260 259 259 243 | 259
240 257 257 251 | 243 257
Average 246 260 259 259 243 260
Stancard deviation 6 4 2 8 1 3
3356 3357 3347 3343 3354 3351
Salinity (P3U) 3362 3362 3358 3356 3363 3360
3360 3361 3361 3358 3360 3362
Awverage 8359 3360 3355 3352 3359 3358
Standard deviation 003 0C3 007 008 005 006
622 625 618 661 656 658
DO (mg/L) 622 624 618 661 658 659
618 618 622 662 658 658
Average 621 622 619 661 657 658
Standard deviation 002 004 002 001 001 001
417 393 394 329 351 294
Turoidity (NTU) 479 41l 392 319 360 360
457 394 4083 313 384 374
Average 451 399 398 320 365 © 343
Standard deviation 031 010 0ce 008 017 043
188 220 236 256 156 252
TSS (mg/L) 212 152 332 212 204 224
224 224 364 240 248 260
Average 206 199 311 236 203 245
Standard deviation 183 405 666 223 460 189
LOC (mg/L) 149 157 169 i 191 185 184
POC (mg/L) 030 034 023 133 114 121
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IV. To be continued

+ de-Ballasting (12th. test cycle : 2013 09. 16) - Viable organisms (Plankton)

.

. Coiitrol “ater Treated -vater
Test item
M M E
> 50 um 1 000 500 1 500 ,
. " 1 000 1 500 1 COO o o* ”
IR 500 2 000 100
Average 834 1 334 1 167 . s SO B
Standard deviation 2827 7638 2887 — TS T
= 16 o ad 233 276 182 00 00 00
] 129 198 204 02 00 0l
< 50 um (inds/mL) 515 192 160 00 00 00
Average 193 222 1276 01 00 0l
Standard de iation 556 469 227 01 00 01
* Analysed =niirz sample volume
de-Ballasting (12th, test cycle : 2013, 09. 16) - Viable organisms (Bacteria)
Test item Control wrater ) Treated ~water -
M M E
HeterctrophicBacteria IRIE INTE Ly 40 4 122
TNTC* TNTC* TNTC* 60 0 20
MR TNTC* INTC” INTC* 10 0 110
Average — | T i 37 0 107
Standard deviatien e TTe— — 282 00 850
Coliform TNTC* TNTC* TNTC* 0 0 0
(CEU/I00 mL) TNTC” TNTC* TNTC* 0 0 0
TNTC* TNTC* TNTC* 0 0 0
Average — T~ 0 0 0
Standard deviation B SR — | T 00 00 00
Escherich’y coli 2 1 = 0 ; L
0 0 0 0 0 0
(CTU/1C0 mL) 0 5 0 0 0 0
Average 1 2 1 o] 1 1
Standard deviation 12 20 12 00 06 06
Enterccocci e N & 2 [ B 12
50 76 8 10 4 8
(CFU/100 mL) 24 7 5 g 7 10
Average 52 67 6 13 6 10
Standard deviation 211 145 35 64 L5 20
Toxicngenic Vibrio 0 0 0 0 0 0
choleize (01, O139) o] 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 o] 0 0
Standard deviatlon 00 00 Q0 00 00 00

* Teo Numerous To Count
CHU, Colony Ferming Unit
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IV. To be continued

+ Ballasting (13th. test cycle : 2013, 09. 25) - Basic water parameters
S T— Test waler Control vwater Treatec water

B M E E M | E B M E
2491 2424 2467 2480 2479 | 2473 2485 2490 2486
Water temperature (°C) 2487 2484 2465 2480 2477 2468 2434 2487 2477
2481 2485 24 64 2478 2478 2484 2479 2483 2474
Average 2486 2488 2465 2479 2478 2475 2466 2487 2479
Standard deviation 005 006 002 CCl 001 008 028 004 006
821 820 824 823 824 824 785 812 814
pH 822 823 324 823 824 824 783 813 814
822 823 824 223 824 824 780 all 813
Average 822 822 824 823 824 824 784 812 314
Standard ceviation 001 002 cOo0 000 | oco| o000 004 ool | ool
268 267 257 265 258 261 670 723 736
ORP (mV) 267 265 256 265 258 260 705 720 742
266 263 | 256 264 259 260 712 725 42
Average 267 265 256 265 258 260 696 723 74C
Standard ceviation 1 2. 1 1 1 1 23 3 3
2111 2105 2113 2115 2118 2113 2121 2125 2124
Salinity (PSU) 2115 2116 211 2115 2117 2114 2152 2124 2127
2116 2116 2111 2115 2116 2111 2121 2124 2126
Awverage 2114 2112 2112 2115 2117 2113 2131 2124 2126
Standard deviation 003 006 001 000 001 002 C18 00l 002
724 721 725 725 724 725 866 920 93C
DO (mg/L) 724 724 726 725 724 726 866 921 927
726 725 726 725 727 722 869 939 926
Average 7428 723 726 725 725 724 867 927 928
Standard deiation 001 002 001 000 0c2 002 002 ol 002
143 177 170 156 151 169 142 185 172
Turbidity (NTU) 165 160 177 161 152 164 141 198 175
146 166 172 164 148 165 133 187 17¢
Average 153 168 173 160 150 | 166 139 190 172
Standard ceviation 1G4 086 036 040 021 026 049 070 025
a0c 592 665 520 576 532 520 640 480
USS (mg/L) 565 555 505 615 465 550 600 528 485
50C 500 692 525 445 525 555 555 520
Average 522 549 621 553 495 536 558 574 495
Standard caviation 375 463 1011 535 706 129 401 584 218
DOC (mg/L) 817 808 806 909 887 883 819 832 813
POC (mg/L) 723 764 748 906 782 871 903 139 217
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IV. To be continued

+ Ballasting (13th. test cycle : 2013, 09, 25) - Viable organisms (Plankton)

s Test water Control “vater Treated ‘vater
Test item N T
B M E B ¥ E B M E
> 50 o 317 OCC | 295 000 | 327 0G0 | 226 00O | 240 G20 | 211 000 | 70 400 | 51 200 | 48 60C
= , W 296 OCC | 281 000 316 000 | 210 COO | 253 €20 | 212 000 | 60 400 | 56 000 | 44 COC
asiim) 290 COC | 239 000 296 000 | 249 000 | 217 OCO | 223 00O | 64 000 | 52 600 | 51 60C
Average 301 00C | 271 667 313 000 | 228 334 | 236 667 | 215 334 | 64 934 | 53 267 | 48 067
Stancard deviation | 14 1774 | 29 1433 15 7162 | 19 6044 | 18 2300 | 6 6583 | 5 0649 | 2 4685 | 3 828C
1806 | 2 008 1 320 1920 | 3735 1 823 03 c2 02
> 10 um and
<50 s/ | 484 1942 1 468 1830 | 3938 1 641 0l ol ol
s Al [ 654 1 632 1 376 1375 | 3583 1691 3 00 ol
Average [ 648 1928 1388 1712 3752 1 720 3 01 02
Stancard deviation 1611 879 747 2865 1781 968 0l | 0l 01

+ Ballasting (13th. test cycle : 2013, 09. 25) - Viable organisms (Bacteria)

e Test water Control water “reated water
fess fem B v E B M E B M E
: . ! 11 82C 13 709 12 000 12 000 10 200 11 100 0 10 o]
Heteroirophic Bacteria
10 20C 10 300 12 100 10 300 9 300 10 100 0 10 o]
(CFU/mb) 10 50C | 11 200 12 100 | 10 200 | 10 8CO | 10 000 0 10 ¢
Average 10 834 11 734 12 067 10 834 10 1CO 10 400 0 10 C
Standard deviation 8505 1 7616 577 10116 7550 6033 00 00 0oC
Coliform 1C 10 12 18 20 12 0 0 C
8 4 4 10 20 16 0 0 ]
(CFU/100 mL) g 2 P 3 1 30 0 0 c
Average 9 6 8 12 22 16 0 0 o)
Standard deviation 12 35 40 53 81 40 00 a0 0cC
\ Escherichia coli 18 A 1 & 2 B 0 0 c
1c 4 4 8 4 10 0 0 c
(CFU/100 mL) 5 > p 5 5 > 5 0 o
Average 14 4 8 10 6 6 0 0 C
Standard deviation 42 12 31 42 53 40 00 00 oc
. 36 32 40 44 34 38 1 0 o]
82 42 40 36 32 22 1 0 C
WCRLAB8) mT) 52 46 3 42 20 32 1 0 ¢
Average 40 40 34 4] 29 31 1 0 C
Standard deviation 106 72 104 42 76 31 00 00 0c
Tardcogenic Vibri C 0 0 0 0 0 0 0 C
cheierne (01, OL39) c 0 0 0 0 0 0 0 ¢
(CFU/10C mL) c 0 0 0 0 0 0 0 c
Average C 0 0 0 0 0 0 ¢} C
Standard deviation 0C 00 00 00 00 00 00 a0 0cC
CHU, Colony Forming Unit
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IV. To be continued

+ de-Ballasting (13th. test cycle : 2013, 09. 30) - Basic water parameters
Test item Control “ater ] ' Treated water
M M

2368 2391 2406 23839 2386 2327

Water temperazure (C) 2375 2374 2414 2380 2382 2384

2363 2369 2385 2381 2379 2384

Average 2369 2379 2402 2383 2382 2388

Standard deviation 006 013 015 005 004 0c8

713 712 715 709 709 713

pH 714 712 715 709 711 714

713 713 716 708 711 715

Average 713 712 715 709 710 | 714

Stanaord deviation 001 001 001 021 i 001 001

204 204 219 2683 263 264

ORP (mV) 199 199 217 268 262 263

193 196 212 267 262 | 263

Average 199 ¢ 200 216 268 262 263

Standard deiation 6 4 4 1 1 l

2115 2107 2108 2113 2112 2111

Salinity (PSU) 2113 2110 2114 2114 2113 2114

2113 2110 211 2113 2113 2114

Average 2114 21C9 2111 2113 2113 2113

Standard deviation 001 002 003 001 001 002

644 641 645 637 617 641

DO (mg/L) 647 645 652 633 625 650

647 618 654 633 647 650

Average 646 645 650 634 630 647

Standard deviation 002 004 005 002 0l6 0Cs

160 157 158 152 149 146

Turpidity (NTU) 148 151 160 140 145 143

160 163 160 134 153 144

Average 156 157 159 142 149 144

Standard deviation 069 060 012 092 040 015

500 480 452 472 605 420

1SS (mg/L) 464 500 492 452 540 565

504 508 500 472 510 600

Average 489 496 481 465 552 528

Standard deviation 220 144 257 115 486 954
DOC (mg/L) 495 494 495 328 337 334 |

[ FOC (mg/L) 517 505 521 436 395 472

KOMERI-P-24-03(11)
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IV. To be continued

+ de-Ballasting (13th, test cycle : 2013, 09. 30) - Viable organisms (Plankton)

Test item Centrel water Treated water
B M E B M E
> 50 um 500 0 0
. 0 [ 0CD 1 CO0 o* or Q¥
(inds/m”) 0 0 o
Average 167 334 334 | TTT— TTh— B
Srandard deviation 2887 5774 5774 TS e T T
> 10 um ard 118 106 105 21 07 27
i 97 129 98 22 36 20
< 50 um (inds/mL) 103 142 2 TR 55 19
Average 106 126 105 21 23 22
Standard deviation 108 182 70 02 15 04

* Analy-ad entire sample vclume

de-Ballasting (13th, test cycle : 2013, 09, 30) - Viable organisms (Bacteria)

Test item | i - Conudl water ‘ Trealed water
B M E B M E
. . TNTC* TNTC* TNTC* TNTC” TNTC* TNTC*
Heterotrophic Bacteria —
~ TNTC™ | TNTC* TNTC* TNTC* TNTC* TNTC*
ERtmL TNTC* TNTC* TNTC* TNTC* TNTC* TNTC*
Average \,\\ \\\ \\\ \\ \\\ \\\
Standard deviation T TTr—0 Te— | T B
Coliform 20 el 4 0 0 0
22 32 8 0 0 0
(CFU/100 mL) 7 = 0 0 0 0
Average 20 35 4 0 0 ¢}
Standard deviation 31 64 10 00 00 00
Escherichia coli INTE i = 2 2 2
TNTC* 10 6 1 1 Q
(CFU/100 mL) TNTC” " z 5 0 >
Average T 11 4 1 1 2
Standard deviation T— 31 20 10 L 10 12
R TNTC* TNTC* TNTC* 61 23 20
Enterococci
TNTC* TNTC* TNTC* 70 38 168
(O wil) TNTC* TNTC* TNTC* 8l 165 55
Average T T T 71 92 8l
Standard deviation | T ——— | T | T 100 711 773
Texicogenic Vibrio 0 0 0 0 0 ¢}
che'erae (01, O12D) 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
! Standard deviation 00 00 00 00 00 00

" Too Numerous To Count

CFU, Colory Ferming Unit
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IV. To be continued

- Ballasting (14th. test cycle : 2013, 10, 02) - Basic water parameters
Test item Test waler Control water Treated “wvater

B M E B M E B M E
2412 2388 2406 2420 2396 2405 2413 2405 2413
Water temperature (C) 2404 2384 24083 2402 2401 2405 2409 2405 2412
2401 2406 2406 2403 2396 2400 2410 2406 2410
Average 2406 2393 2407 2408 2398 2403 2411 2405 2412
Stardard deviation 006 012 001 Q10 003 003 co2 001 002
817 825 825 821 826 827 825 825 826
pH R22 825 826 824 826 827 825 825 827
824 825 826 825 826 827 824 825 827
Avearage 821 £25 826 823 826 827 R25 825 827
Standard deviation 004 0.00 001 002 o0 0C2 001 000 001
319 517 562 291 509 553 699 722 739
ORP (mV) 501 513 560 287 505 550 719 718 727
293 510 558 284 502 545 725 | 6| i3y
Average 304 513 560 287 505 549 714 724 734
Stardard deviation 13 4 2 4 4 4 14 6 6
2114 2109 2114 2117 2115 2116 2118 2117 2117
Calinity (P3U) 2115 21018 2117 2116 2117 2117 2117 2117 2117
2116 2118 2117 2116 Zl16 2117 2115 2117 2116
Average 2115 2114 2116 2116 2116 2117 2117 2117 2117
Stancard deviation 001 Cos 002 001 001 001 Cco2 000 001
737 738 737 738 728 738 935 893 949
LO (mg/L) 737 740 739 738 738 737 917 943 968
738 738 738 732 738 738 928 919 960
Avearage 737 739 738 733 733 738 926 920 959
Standard deviation 001 001 Qot 000 0GC 001 009 023 010
184 170 210 161 14¢ 155 127 157 140
Turpidity (NTU) 190 152 175 159 136 169 131 130 151
179 166 170 159 165 176 143 159 146
Average 184 163 185 160 148 167 134 149 116
Standard deviation 055 095 218 Ccl2 174 107 083 162 055
692 564 832 592 588 660 540 572 548
TSS (mg/L) 616 696 628 564 58C 628 532 492 516
560 692 556 540 524 556 528 536 500
Average 623 751 672 565 564 615 533 533 521
Siardard deviation 663 982 143 260 349 533 06l 401 244
DOC (mg/L) 844 836 903 9C4 916 914 709 843 846
FOC (mg/L) 953 948 895 884 899 995 6.26 680 744
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Report No. : KOMERI-0906-13T972-3

KOMER/

IV. To be continued

- Ballasting (14th. test cycle : 2013, 10. 02) - Viable organisms (Plankton)

. Test water Control watar Treated water
Test item =
B M E B E B M E
S 50 n 230 COC | 246 GCO | 249 00O | 211 €00 | 221 OCO | 243 000 | 19 7C0 | 19 400 | 24 60C
(__d ) 220 00C | 243 Q00 | 248 000 | 226 000 | 212 OCO | 245 000 | 23 500 | 22 100 | 25 20C
RSy 238 Q0C | 241 000 226 000 | 205 000 | 231 OCO | 246 000 | 21 900 | 22 700 | 23 10C
Average 220 334 | 243 334 241 000 | 214 000 | 221 334 | 244 667 | 21 634 | 21 400 | 24 50C
Stancard deviation 9 0185 | 2 5166 13 0C00 | 10 8167 | 9 5044 | 15275 | 17148 | 17/5/8 | 13528
[ 8IC 1522 1313 2903| 3728 1320 15 09 08
> 10 pm and
.y 2 036 1303 1450 | 286 | 3784 1 151 05 08 04
< 50 um (incis/mL) 1 704 1 265 1163 | 2 784 3 733 1 491 13 06 04
Average ] 85C | 364 1309 | 2855 | 3782 1 321 1 08 06
Standard deviation 1696 1387 1435 624 475 1700 05 C2 02

- Ballasting (14th. test cycle : 2013 10, 02) - Viable organisms (Bacteria)

. Test water Control water Treated water
Test item
B B M | E B M E B [/ T =
. . ; . 22 10C | 22 200 19 9CO 18 530 13 700 | 20 200 10 30 2C
Heterotrophic Bacteria
(CFU/mL) 22 20C | 22 000 20 900 19 CO0 15 220 21 800 0 10 1C
m 20 50C 20 300 23 600 7 100 19 100 | 20 2¢O 10 10 20
Average 21 60C 21 500 21 467 16 200 16 C30 20 734 7 17 17
Standard deviation 9539 1 0440 [ 9140 9849 2 7875 9238 58 115 58
3 6C 42 36 32 46 18 0 0 ¢
Colitorm
(CFUAa0 Ll 62 16 36 60 38 24 0 0 o]
/100 mL 28 18 22 2 62 36 0 0 C
Average 5C 26 32 39 49 2, 0 0 C
Standard deviation 191 145 81 189 122 92 00 00 0C
- r—— 4 4 4 4 10 2 0 0 C
Escher.chia coli
(CFU/100 mL) . : : : e : : 1 c
m 4 0 0 0 0 0 0 0 c
Average 4 2 2 2 5 2 0 1 C
Standard deviation oo 20 20 23 50 20 00 06 0C
_ 96 70 80 88 78 96 0 0 1
Erterccocci :
oy 64 9% 64 102 96 82 0 0 1
m 62 % 102 1C6 90 62 0 0 C
~verage 74 88 32 99 88 80 0 0 1
Standard deviation 191 150 191 95 92 171 00 (o]0} 06
Toxicegenic Vib:iio C 0 0 0 0 0 0 0 C
clzlerae (Ol OI3D) c 0 0 0 0 0 0 0 C
(CFU/100 mL) c 0 0 0 0 0 0 0 c
Average [ 0 0 0 0 0 0 0 c
Standard deviation GC | 00 00 | 00 00 00 00 a0 0C

CEU. Colony Forming Unit
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IV. To be continued

- de-Ballasting (14th. test cycle : 2013 10, 07) - Basic water parameters
Test item Control ater Treated‘ water
B M E B M E
2345 2345 2356 2341 2343 2347
Water temperature (C) 2344 2340 2350 2336 2336 2343
2350 2342 2351 2335 2356 2353
Average 2346 2342 2352 2337 2338 2348
Standard deviation 003 0e3 003 003 004 0cCs
708 7L9 715 705 700 707
pH 712 709 712 706 701 769
713 710 711 706 700 702
Average 711 7C9 713 706 700 7C8
Standard deviation 003 | ool ooz | o0l ool | 00l
139 116 143 298 295 291
ORP (mV) 121 1C6 131 296 293 289
114 105 124 295 291 o286
Average 125 1C9 133 296 293 289
Stancard deviation 13 6 10 2 2 3
2102 2186 2106 2114 2114 2112
Salinity (PSU) 211 2112 2112 2119 2119 2120
2112 2114 2113 2110 2119 2119
Average 2108 2111 2110 2114 2117 2117
Standard deviation. 006 004 004 005 003 0C4
665 654 677 661 649 664
DO (mg/L) 673 653 675 656 647 660
672 662 671 655 648 655
Average 670 656 674 657 648 660
Standard deviatior: 004 005 003 003 001 0Cs
169 165 187 140 139 127
Turbidity (NTU) 64 167 176 134 138 137
166 173 188 125 132 119
Average 166 168 | 124 133 o oBs 128
Standard deviaticn 025 042 067 075 038 090
520 730 650 700 750 &00
TSS (mg/L) 400 670 640 660 660 610
420 600 620 570 660 580
Average 470 667 637 643 690 663
Standard deviation 624 651 153 666 520 119
DCC (mg/L) 544 556 490 362 364 4C0
FOC (mg/L) 500 475 2.59 424 462 370
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Report No, : KOMERI-0906-13T972-3 KOME'RI

IV. To be continued

- de-Ballasting (14th. test cycle : 2013, 10, 07) - Viable organisms (Plankton)
Test ftem Control v ater Treated water
B M E B M E
> 50 um 500 2 500 1 €00 ‘
. ; 0 1 0G0 500 (o o" o*
sy} 1 000 2 500 500
Average 5G0 2 000 667 TR T TR
Standard deviation 5000 8660 2887 T Th—— b
> 10} )01 R 146 94 116 22 14 16
] 157 141 116 38 09 06
¢ 50 wm (inds/mL) 95 16 126 76 3 25
Average 133 17 120 29, 12 15
Standard deviation 331 255 58 08 03 08
* Analviad entire sample volume
. de-Ballasting (14th. test cycle : 2013, 10, 07) - Viable organisms (Bacteria)
Test item ) Control water ) Treated water -
B M E B M E
. R TNTC* TNTC* TNTC* TNTC* TNTC* TNTC*
Heterotrophic Bacteria
TNTC* TNTC* TNTC* TNTC* TNTC* TNTC*
(CFU/mL) TNTC* TNTC* TNTC* TNTC* TNTC” TNTC*
Average \\\ \\\ \\ \\\ | \\\ \\\
Standard deviation T T TT— T T TT—
s 4 14 14 0 0 Q
| Coliform
| 2 8 4 o] 0 0
(CFU/100 mL) 5 5 3 0 0 3
Average 2 8 12 0 0 0
Standard deviation 20 60 64 00 00 00
Escherichia coli 0 8 2 ! © I
0 2 0 0 0 0
(CFU/100 mL) 0 0 0 I 0 5
Average 0 3 1 1 0 1
Standard deviation 00 31 12 06 00 10
Ererore TNTC* 58 66 100 314 196
TNTC* 74 70 108 305 2C0
(CFU/00 L) TNTC* 44 62 110 295 210
Juwverage e 59 66 106 305 203
Standard deviation | e 150 40 53 95 78
Toxicogenic Vibrio 0 0 0 0 0 (o]
cholerze (01, O139) 0 0 0 0 0 0
(CFU/10C mL) 0 0 0 0 0 0
Loerage 0 0 0 0 0 0
Standard caviation 00 00 00 00 00 00
* Too Numerous To Count
CFU, Colory Forming Unit
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Report No. | KOMERI-0906-13T972-3 KOMERI

IV, To be continued

. Ballasting (15th. test cycle : 2013, 10, 11) - Basic water parameters
Test tem Test waler Caonuol vater Treatec water

B M E B M E B M E
2383 2387 2391 2395 2389 2379 2423 2405 2411
Water temperature (C) 2383 2394 2382 2389 2381 2368 2421 2405 241C
2391 2392 2394 2384 2372 2375 2422 2405 2396
Avarage 2386 2391 2391 2392 2381 2374 2422 2405 2406
Standard ceviation 005 004 003 004 009 006 Cco1 000 008
761 759 759 76l 759 761 809 818 815
P 763 759 760 76l 760 76! 811 818 815
759 759 760 762 760 761 812 817 815
Average 76C 759 760 761 760 761 all 818 815
Standard caviation 001 000 001 0C1 001 000 | 002 - ool 00C
246 245 243 251 252 239 708 771 768
ORP (mY) 245 244 241 249 248 237 | 720 772 767
244 243 239 247 247 237 46 2| 768
Average 245 244 241 249 249 238 725 772 768
Stanuard ceviatior. 1 1 2 2 8 1 19 1 1
2151 2161 2162 2158 2158 2164 2099 2127 2125
Salinity (PSU) 2163 2163 2162 2161 2161 2164 2100 2127 2126
2163 2164 2163 2163 2164 2163 2101 2127 2125
Average 2159 2163 2162 216l 2161 2164 2100 2127 2125
Standard ceviatior. 007 002 001 003 003 001 Col Q00 001
369 835 834 850 866 289 936 941 868
DO (mg/L) 846 866 840 852 875 870 906 951 867
845 845 844 858 853 823 9l 965 864
Average 853 849 839 853 865 861 918 952 866
Standard ceviation 014 Clé COo5 004 ol 034 Cl6 012 002
199 201 2C1 02 192 213 185 176 205
Turbidity (NTU) 202 209 197 201 175 239 200 190 194
198 207 220 197 190 219 192 171 193
Average 200 206 206 200 186 224 195 79 ] 199
Stancard deviatior 021 042 123 026 093 136 084 098 056
544 608 620 534 544 604 500 552 503
TSS (mg/L) 568 680 552 548 532 620 476 528 480
604 516 544 520 568 608 488 508 484
Average 572 601 572 551 548 611 488 529 491
Standard deviation 302 822 418 321 183 083 120 220 151
DOC (mg/L) 751 851 761 761 765 772 791 782 788
POC (mg/L) 662 693 732 673 654 687 684 750 692
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Report No. : KOMERI-0906-13T972-3 KOME‘RI

IV. To be continued

» Ballasting (15th. test cycle : 2013 10, 11) - Viable organisms (Plankton)

. Test water Control water Treated water
Test item
B M E B M E B ¥ E
S 277 COC | 279 €20 278 000 | 299 000 | 244 020 | 273 000 | 24 400 | 22 400 | 35 200
(_' ) 239 GO0 | 275 GO0 | 289 000 | 222 000 | 230 (20 | 223 000 | 25 260 | 22 400 | 27 80C
Hecisgin 231 00C | 221 000 269 0CO | 211 000 | 227 (20 | 242 000 | 25 600 | 19 200 | 28 COC
Average 249 0OC | 258 334 278 667 | 244 Q00 | 233 667 | 246 000 | 25 067 | 21 334 | 50 334
Standard deviation 24 5764 | 32 3934 10 0l67 | 47 9479 2 0738 | 25 2329 6110 1 8475 4 2158
| 064 1 184 1325 1 277 1 054 1 148 00 00 0c
> 10 um and
S o 1162 1137 1119 123 1 007 1092 00 00 0C
€ B0y Undsgnil) 1319 1187 1 045 1 232 1 064 1249 00 00 0C
Average 1 172 1 170 1163 120 [ 042 1 163 00 00 oc
Standard deviation 1286 280 1451 722 304 796 00 00 oC

. Ballasting (15th. test cycle : 2013, 10, 11) - Viable organisms (Bacteria)

) Test water Control water “reated water
Test item
B M | E B M E B M E
. . ; 17 6CC 18 300 15 500 14 000 13 9CO 15 000 0 o] C
Heteroircphic Bacteria
(CEU/mD) 19 CoC 14 900 14 700 16 500 12 400 13 €GO 0 0 e
m 15 60C 14 000 16 300 14 600 12 1c0 12 700 0 0 o]
Average 17 40C 15 734 15 500 15 034 12 620 13 567 0 0 C
tandard deviation 1 7088 | 2 2679 8C00 1 3051 964 4 1 2503 00 00 oc
Coliform 6 2 6 0 4 2 0 0 o]
EEABE ) 2 4 6 2 8 6 0 0 C
/160 mL 4 6 6 2 6 6 0 0 c
Average 4 4 6 2. 6 5 0 0 [¢)
Standard deviation 20 20 00 12 20 23 00 00 0C
- o i 6 2 0 4 2 0 0 0 0
Escherichia ccli
(CEUA00 mD) g 4 0 4 4 4 0 0 C
Feem 6 0 0 0 0 0 0 0 c
Average 4 2 0 3 2 2 0 0 C
Standard deviation 35 20 00 23 20 23 00 00 0C
. 2C 62 70 24 2 12 6] 0 o]
Erterocncci
—— 28 30 38 40 10 32 0 0 C
& 1C 36 92 32 18 26 0 0 C
Average 20 43 67 32 10 24 0 0 C
Standard deviazion gL 170 272 80 80 103 00 00 0C
Toxicogenic Vihrio C 0 0 0 6] 0 0 0 o)
cholerae (01, O139) C 0 0 0 0 0 0 0 C
(CFU/100 mL) € 0 0 0 0 0 0 0 c
Average C 0 0 0 0] 0 6} 0 C
Standard deviation oc 00 00 00 00 00 00 00 Qo

CHU, Colony Forming Unit
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IV. To be continued

. de-Ballasting (I15th. test cycle : 2013, 10, 16) - Basic water parameters
. Control vater Treated water

Test item 5 n E B V 2
2104 2110 2128 2132 2135 2132
“Water zemperature (C) 2104 2165 2144 2122 2128 2127
2102 2113 2133 2110 2133 2131
Average 2103 21C9 2135 2121 2132 2130
Standard deviation 001 004 008 0ll 004 003
660 659 661 663 659 667
pH 66l 659 662 665 659 667
661 660 662 667 658 665
Average 661 659 662 665 659 666
Standard deviation 001 o001 ool 002 ) ool 00l
215 215 233 303 301 275
ORP (mV) 192 205 226 296 293 - 274
] 169 193 217 292 7 273
Average 192 204 225 297 294 274
Standard deiation 23 1l 8 6 7 1
2150 2147 2151 2150 2158 2158
Salinity (P3U) 2157 2155 2156 2157 2162 2157
21,59 2152 2149 2159 2161 2157
Average 2155 2151 2152 2155 2160 2157
Standard deviation 005 004 004 005 002 001
664 639 671 645 681 656
DO (mng/L) 660 634 649 672 674 667
; 652 658 707 6410 676 660
Average 659 644 676 652 677 661
Standard deviation 006 013 029 017 004 006
134 173 199 205 178 186
Turidity (NTU) 132 170 199 199 179 181
137 170 193 180 167 187
Average 134 173 1971 195 175 185
S*andard deviation 025 05z 035 131 067 032
490 480 570 1052 700 680
TSS (mg/L) 450 520 690 80 710 670
340 560 570 820 690 720
Average 427 520 610 884 700 690
Stancard deviation 777 400 693 147 100 265
{ DOC (mg/L) 428 417 405 250 260 266
| POC (mg/L) 403 450 547 695 691 707
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IV. To be continued

Report No. : KOMERI-0906-13T972-3

KOMER/

+ de-Ballasting (15th. test cycle : 2013, 10

. 16) - Viable organisms (Plankton)

Control “vater

Treated water

Test item B T E B v =
> 50 um 1 000 1 500 0 v
3 3 1 500 2 000 1 COO or o* "
(inds /m") 1 5C0 1 co0 o
Average 1 334 1 500 334 T — = R
Standard deviation 2887 £200 514 T T T
> 10 snd 125 108 173 0l 22 29
. 121 132 138 05 30 33
¢ 50 um (inds/mL) 07 7 3 2 29 3
Average 118 119 142 09 27 31
Standard deviation: 95 121 301 11 04 c2
* Analys=d entire sample vclume
de-Ballasting (15th, test cycle : 2013 10, 16) - Viable organisms (Bacteria)
Test item Control water ) - ‘ Treated water o
B M [ E B M E
. . TNTC* TNTC* TNTC* TNTC* TNTC* TNTC*
Heterotrophic Bactaria .
TNTC* TNTC TNTC* TNTC* TNTC* TNTC*
(CFU/mL) TNTC* TNTC TNTC* TNTC* TNTC* TNTC*
Average e e T T
Standard deviation —_— 5 Tre— | T T T
Coliform g g - 0 0 0
0 0 0 0 0 0
(CFU/100 mL) 0 0 a 0 0 0
Average 0 0 0 0 0 0
Standard deviatinn 00 00 00 00 00 00
Escherichia coli o 9 0 0 0 ©
0 0 0 0 0 0
(Cru/100 mL) 0 0 0 0 0 0
Average 0 0 0 6] 0 0
Standard deviation 00 00 00 00 Q0 00
Enterococc 160 133 204 63 | 19 ) 43
170 208 256 58 70 59
(CFU/100 mb) 242 238 284 54 17 28
Average 191 195 248 59, 36 44
Standard deviation 447 513 406 45 300 1S5
Toxicogenic Vibrio 0 0 0 0 0 0
chulerae (01, O139) 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 0
{ Average 0 0 0 0 0
| Standard deiation 00 00 00 00 00 00

T

Too Numerous To Count

CFU, Colory Formir - Unit
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IV. To be continued

. Ballasting (16th. test cycle : 2013, 10, 17) - Basic water parameters
Test Fem Test water Contral - wﬂe{* Treated water

B M E B M E B M E
2151 2120 2110 2110 2116 2125 2156 2154 2154
Vater temperature (°C) 2128 2099 2113 2117 2113 2118 2151 2150 2153
2128 2108 2112 2131 2118 2131 2150 2143 2154
Average 2133 2109 2112 2119 2116 2125 2152 2149 2151
Standard ceviation 016 011 002 0l 003 co7 003 006 001
766 766 762 769 763 767 822 824 823
pH 767 767 766 770 769 767 822 823 824
768 769 766 770 769 767 822 823 823
Average 767 767 765 770 769 767 822 823 823
Stancard caviation 001 002 ooz | ool ool 000 000 0ol 001
259 251 266 255 248 248 731 753 74C
ORF (mV) 257 250 257 254 247 245 735 756 743
256 249 252 253 246 244 | 739 7547 ) 746
Average 257 250 258 254 247 246 735 755 743
Standard ceviation 2 1 7 1 1 2 4 2 3
2142 2149 2150 2144 2162 2162 2119 2124 2122
Salinity (PSU) 215% 2155 2156 2145 2162 2161 2119 2123 2123
2157 2154 2159 2147 2162 2162 2121 2123 2122
Avcrage 2152 2153 2155 2145 2162 2162 2120 2123 2122
Standard ceviatior. 009 003 CO5 002 0C0 001 col 001 001
656 641 662 669 663 652 958 1038 931
DO (mg/L) 699 646 646 650 683 659 953 1C 28 937
665 673 669 647 684 671 940 120 926
Average 673 653 659 655 677 662 950 1029 931
Standard ceviation 023 017 0l2 012 0l2 0ll Qca 009 006
201 195 167 172 176 181 146 145 16C
Turbidity (NTU) 139 189 172 177 176 170 149 149 151
192 196 176 169 169 170 146 146 161
Average 194 193 172 173 74| 174 147 | 147 157
Standard ceviation 062 038 C45 040 040 064 Q17 021 055
596 640 528 548 616 528 476 436 492
’ES (mg/L) 588 612 540 552 572 548 496 480 480
576 624 552 572 588 520 492 476 588
Average 587 625 540 557 592 582 488 464 52C
Stancard ceviation 101 140 120 129 223 144 106 243 592
| DOZ (mg/L) 807 886 8472 896 894 891 878 835 822
i POC (mg/L) 637 699 819 693 687 556 13 796 759
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Report No, : KOMERI-0906-13T972-3 KOME‘RI

IV. To be continued

- Ballasting (16th. test cycle : 2013, 10, 17) - Viable organisms (Plankton)

; Test vater Control water Treated water
Test item
B M E B M E B M E
= 56 253 GOC | 182 000 219 000 | 160 €O | 235 0CO | 135 000 7 200 8 200 11 60C
('_d ) 248 GOC | 165 000 200 000 | 137 €30 | 207 0OCO 131 000 8 800 9 200 9 40C
irds/m 225 00C | 178 000 211 Q00 | 142 000 | 212 0OCO | 145 000 8 100 10 900 10 CoC
Average 242 00C | 175 OGO 210 000 | 146 334 | 218 GCO | 137 000 8 034 9 434 10 334
Standard deviatien 14 9332 8 8882 9 5394 | 12 0968 | 14 9332 7 211 &021 1 3650 11372
1 657 1142 1 290 1732 1 803 [ 420 00 00 ocC
> 10 pym and
i 55 o 1 386 1 240 1 094 1 673 2 150 1 416 00 00 ocC
b Gins /DD 1450 | 1280 [103| 165| 1945 1494 00 o1 e
Average 1 5C1 1 221 1 163 1 674 1 966 1 444 00 0l [e]§)
Standard deviation 1402 710 1107 585 1745 4392 00 0l 0C

. Ballasting (16th. test cycle : 2013, 10, 17) - Viable organisms (Bacteria)

. Test water Control water Treated water
Test ltem
B M | E B M E | B M E
. . . 19 40C 15 100 15 300 15 400 16 5C0O 15 800 0 0 ¢
Heterotrophic Bacteria
——— 18 70C 17 800 16 900 17 800 15 5C0 16 100 0 0 ¢
£ 16 00C 18 900 15 500 15 500 15 6C0 15 200 0 0 C
Average 18 034 17 267 15 900 16 234 15 867 15 700 0 0 C
Star.dard deviation 1 7954 1 9553 8718 1 3577 5508 4583 00 00 ocC
. 28 62 42 52 64 38 1 1 2
Coliform
(CEU/I00 w3 34 56 58 32 66 56 0 1 3
& 24 10 64 42 78 12 0 2 1
Average 29 53 55 42 70 46 1 2 2
Standard deviation 5C [14 114 100 76 95 Cé 06 1C
. o . 2 0 0 2 4 0 0 0 &
Escherichia ¢l
(CFU/100 mL) ¢ 0 0 0 0 0 - . e
™ 2 0 0 0 0 0 0 0 C
Average 2 0 ¢} | 2 0 0 0 C
Standard deviation 12 00 00 12 23 00 00 (616} 0cC
. TNTC* TNTC” TNTC* TNTC* TNTC* TNTC* 0 0 C
Enterococcl
e TNTC* TNTC* TNTC* TNTC” TNTC* TNTC* 0 6] o]
m TNTC* TNTC™ TNTC* TNTC* TNTC* TNTC* 0 0 C
Average T T T~ T TS T 0 0 o]
Standard deviation [ et T - T~ 00 00 0C
Todcogenic Voo G 0 0 0 0 ¢} 0 0 C
cholerae (01, O1ZD) C o] 0 o] 0 0 0 0 ¢
(CFU/I00 mL) C 0 0 0 0 0 0 0 c
Average C 0 ¢} 0 0 0 0 0 C
Standard deviation oo 00 00 00 00 00 00 00 ae

* Too Numerous To Count

CFU. Colony Forming Unit
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IV. To be continued

+ de-Ballasting (16th, test cycle : 2013, 10, 22) - Basic water parameters
Test item Control vater Trealed water
M M E

1987 1991 1975 2007 1999 2001
Water temperature (°C) 1980 1980 1971 2004 1996 1998
1981 1980 1968 2002 1993 1996
Average 1983 1984 1971 2004 1996 1998
Standard deviatior: 004 0Cé6 004 003 003 003
674 673 673 662 664 669
pH 673 673 674 663 664 669
671 a3 675 664 666 670
Average 673 673 674 663 665 669
Standard deviation 002 000 001 001 oo1 ool
217 204 217 301 234 281
ORP (mV) 201 195 210 293 281 277
188 187 206 289 29 273
Average 202 195 211 294 281 277
Standard deviation 15 9 6 6 3 4
2149 2153 2156 2155 2154 2156
Salinity (PSU) 2156 2160 2159 2155 2158 2158
2154 2159 2159 2156 2157 2158
Average 2153 21,57 2158 2155 2156 2157
Standard deviation 004 004 002 0Cl 002 00l
603 594 589 601 576 595
LO (mg/L) 576 568 561 623 590 572
571 591 573 591 556 588
Average 584 584 574 605 584 585
Standard deviation 016 0l4 0l4 olé co7 012
141 150 158 64 168 163
| Turpidity (NTU) 141 149 158 153 170 155
145 152 159 155 176 156
Average 142 150 | 158 157 171 158
Standard de«viation 023 015 006 059 042 044
916 940 980 1000 1092 1064
TSS (mg/L) 928 936 976 1084 1184 1064
1G4 8 984 996 1072 1200 1084
Average 964 953 984 1052 1159 1071
Standard deviation 730 266 106 454 583 115
DOC (mg/L) 613 607 612 265 268 250
POC (mg/L) 500 480 582 552 497 527
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Report No. : KOMERI-0906-13T972-3

KOMERI

IV. To be continued

r

|

+ de-Ballasting (16th. test cycle : 2013, 10, 22) - Viable organisms (Plankton)

Control water

Treated -water

Test item

B M E M
346 0CI 437 000 256 CCO
> 50 um :
. , 385 0C2 403 000 239 CCO 3* 6" *
/) 381 000 411 000 239 COO
Average 370 667 417 000 244 667 — T
Standard deviation 21 4554 17 7764 9 8150 — T— —_—
= 10y, and 1 569 1 765 1 938 84 85 98
. 1 806 1 834 1 938 81 74 1o
6 pm. (rsginl) 1830 [ 662 2012 8l 5 71
Average 1 735 | 754 1 963 82 78 93
Standard deviation 1443 866 427 02 06 20
* Analysed entire sample volume
de-Ballasting (16th. test cycle : 2013 10, 22) - Viable organisms (Bacteria)
Test item Control vater ) ‘ Treated water
B M E M
. . 30 80 39 600 29 600 2 560 2 480 2 560
Heterotrophic Bacteria ~ =
(CFU/mLD) 31 600 34 800 _% 4OQ 2 700 2 810 % 580
33 200 35 200 23 400 2 610 2 480 2 9C0
Average 31 867 36 534 27 467 Z 624 2 5%0 2 680
Standard deviation 12220 2 6633 2 7227 709 1905 1908
Coliform 52, 36 36 36 38 85
42 42 34 25 39 26
(CFU/100 mL) 33 ) 38 >7 a5 39
Average 44 43 36 30 4] @
Standard deviation 72 70 20 59 38 46
Escherichia coil 2 0 2 0 0 0
0 0 0 0 0 0
(CFU/100 mL) 0 o 0 0 0 0
Average l 0 1 0 0 0
Standard deviation 12 00 12 00 00 00
Enteracocci TNTC* TNTC* TNTC* 131 142 114
TNTC* TNTC* TNTC* 92 122 72
(eELl 100 mL) TNTC* TNTC* TNTC* 107 2 82
Average TTe— T T 110 119 90
Standard caviation —— | T | T 197 252 219
Toxicogenic Vibric 0 ¢} 0 0 0 0
cholerze (01, 0139 0 0 0 0 0 0
(CFU/100 mL) 0 0 0 0 o] 0
Average 0 Q 0 0 0 0
Standard deviaticn 00 00 00 00 00 00

* Teo Numerous To Count

CHU, Colony Foirming Unit
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IV. To be continued

+ Ballasting (17th. test cycle : 2013 10, 23) - Basic water parameters
Test iftem Test water Control water Treated water

B M ] E B M E B M E
2146 2127 2121 2143 2125 2117 2145 2144 2166
Water temperature () 2139 2125 2125 2124 2117 2125 2148 2138 2158
2143 2128 2147 2144 2138 2137 2149 2144 2154
Average 2143 2127 2131 2137 2127 2126 2147 2142 2159
Standard deviation 004 002 Ol4 011 ol olo co2 003 006
820 819 819 819 822 821 739 744 747
pH 819 821 820 820 821 821 733 743 747
821 821 320 822 821 821 731 741 746
Avearage 820 820 820 820 821 821 734 743 747
Standard ceviation 001 001 001 002 001 000 004 002 001
264 256 251 259 251 246 483 680 687
ORP (mV) 261 254 250 254 249 245 510 682 689
255 252 248 253 248 245 541 684 690
Average 260 254 250 255 249 245 51 682 689
Stardard deviation 5 2 2 3 2 1 29 2 2
2119 2113 2124 2127 2133 2128 2166 2170 2166
Salinity (F3U) 2123 2130 2129 2126 2133 2129 2168 2172 2171
2127 2130 2126 2127 2134 2127 2169 2172 2170
Average 2125 2124 2126 2127 2133 2128 2168 2171 2169
Standard deviaticn 005 010 003 001 001 001 002 001 003
780 781 782 7°3 783 786 669 677 7.04
DO (mg/L) 783 784 33 786 786 785 687 688 710
787 782 782 785 784 782 665 696 699
Average 783 782 782 785 784 784 674 687 7.04
Siandard deviation 004 002 001 002 002 002 Q12 010 006
172 204 183 171 19C 180 153 175 150
Turpidity (NTU) 175 201 175 165 197 184 150 171 163
164 197 193 175 189 126 143 1683 154
Avarage 170 201 1Ba| ol 192 183 | 149 171 156
Stardard deviation 057 035 090 050 044 L3l 051 035 067
940 1336 1C4 1060 1024 1068 94 4 1000 964
TSS (mg/L) 1052 1196 1092 1168 1032 1076 972 1020 1000
1056 1396 1144 1224 1172 1116 1C04 1012 992
Fverage 1016 1309 1113 1151 1076 1087 973 1011 985
| Stardard deviation 657 103 272 234 832 257 300 101 189
DGCC (mg/L) 760 757 753 750 771 763 776 745 738
POC (mg/L) 659 6.86 568 596 545 529 693 661 630
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Report No. : KOMERI-0906-13T972-3 KOMERI

IV. To be continued

- Ballasting (17th. test cycle : 2013 10, 23) - Viable organisms (Plankton)

. Test water Control water Treated water
Tes: item -
B M E B { E B X E
R 267 00C | 250 000 | 264 COC | 182 000 | 190 C2Q | 174 000 | 7 800 | 14 800 | 13 30C
(,‘c; e 258 00C | 240 000 243 000 | 1/3 000 | 182 0CO | 1,2 000 | 9 000 | 13 200 | 13 90C
irdsym 262 00C | 226 000 244 000 | 187 000 | 187 OCO | 170 000 | 7 400 | 14 000 | 14 10C
Average 262 334 | 238 667 250 334 | 180 667 | 186 334 | 175 0C) | 8 067 | 14 000 | 13 767
Standard deviation | 4 5092 | 12 0554 11 8462 | 7 0946 | 4 0415 | 3 6056 8327 8000 4163
1 78C 1 342 1422 1 898 1 673 1 615 00 00 oC
> 10 um and
¢ 50 um (e 1 345 1 222 119 1 747 1624 1 419 0l 00 0C
um (nds/mL) 1339 | 1264 130 | 1692 1452 163 00 00 ac
Average 1 505 1 276 1 330 1779 1 583 1 556 ol | 00 oC
Stancard deviation: 2395 609 1184 1067 1161 1190 ol | 00 oC

+ Ballasting (17th, test cycle : 2013, 10, 23) - Viable organisms (Bacteria)

o Test water Control water Treated water
fest oo B M E B Y E B M E
™ 24 50C | 25 600 23 500 27100 | 24 6C0 | 24 80D 10 10 C
21 60C 24 100 26 CO0 22 100 25 700 21 600 0 0 C
VLl L) 23 ¢0C | 22 200 26 200 | 22 800 26 6C0O 21 800 0 0 C
Average 23 434 23 967 25 234 | 24 000 25 634 22 734 4 4 o]
Standard deviazion 1 6503 1 739 1 5C44 | 2 7074 1 0017 17926 58 58 0C
Coliform 16 26 16 30 12 16 Q 0 o]
, 12 22 24 14 8 0 0 o]
e 13 24 13 8 10 0 0 c
Average 9 19 21 24 15 12 0 0 C
Standard deviation 64 70 ) 60 31 42 00 Q0 oc
Escherichii coll £ + g L - 2 2 © © €
C 0 0 0 0 4 0 o] [
(CFU/ICO mL) o 0 0 0 0 2 0 0 o
Average 2 ¢} ¢} 0 1 4 0 0 C
Standard deviation 23 00 00 00 12 12 00 00 0C
— 216 162 | 226 220 258 220 0 0 [
. 123 148 188 184 216 242 0 0 o]
(CELZ100: L) 222 192 176 226 222 216 0 0 C
Average 209 168 197 210 232 226 0 0 [
Standard deviation 181 225 261 227 227 140 00 ao 0c
“oxicogenic Vifvio @ 0 0 0 0 0 0 0 C
cholerae (O, O129) C 0 0 0 0 0 0 0 C
(CFU/100 mL) ¢ 0 0 0 0 0 0 0 C
Average C 0 0 0 0 0 0 0 c
Standard deviation 0ocC 00 00 00 00 00 00 00 0ocC
CHU, Coleny Forming Unit
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IV. To be continued

Report No. : KOMERI-0906-13T972-3

KOMER/

- de-Ballasting (17th, test cycle :

2013, 10, 28) - Basic water parameters

) Control water Trested water
Test item
M M E

19.02 1897 1915 1867 1895 1855
Water temperature (°C) 1256 1899 1918 1869 1860 1874
1969 1875 1833 1862 1864 1857
Average 1876 1890 1905 1866 1873 1862
Standard deviation 024 013 Cc19 004 0l9 010
720 718 730 714 709 710
pH 712 721 727 719 710 714
715 719 727 715 709 713
Average 716 719 728 716 709 712
Stendard deviation: 004 002 002 003 ~ o001 002
293 312 294 276 306 296
ORP (mV) 290 300 290 275 303 292
286 294 287 274 301 | 290
Average 290 302 290 275 303 293
Stancard deviatior. 4 9 4 1 3 3
2113 2118 2106 2121 2114 2121
Salinity (PSU) 2125 2119 2127 2121 2124 2097
2119 2124 2127 2120 2125 2125
Avarage 2119 2120 2120 2121 2121 2114
Standard deviation 006 0C3 012 0Cl Co6 015
683 723 709 702 700 421
DO (mg/L) 691 7C3 718 711 709 723
683 704 724 711 709 724
Average 686 710 717 708 706 723
Standard deviatinn 005 al 003 005 005 002
132 159 192 174 183 161
Turbidity (NTU) 125 164 183 185 174 172
137 154 182 173 180 165
Average 131 159 186 177 79 166
Standard deviatior 060 050 055 067 046 056
436 456 500 536 552 544
TSS (mg/L) 416 464 504 544 508 552
404 472 512 628 560 564
Average 419 464 505 569 540 553
Standard deviatior. 162 080 cel 510 280 101
DOC (mg/L) 506 485 493 218 222 224
POC (mg/L) 377 4.84 5083 609 609 572
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IV. To be continued

- de-Ballasting (17th. test cycle : 2013, 10, 28) - Viable organisms (Plankton)
Test ftem Contral water L Treated “vater
B ] M E B M E
> 56 jm 19 502 16 0CO 22- CCo
. 5 18 000 12 000 22 500 6" 12* 1*
irdsson: 16 0CO 12 500 16 500
Average 17 834 13 800 20 334 TTe— T TTe—
Standard deaviation [ 7559 2 1794 33292 R e T T
= 10 o 1 340 1 461 1 512 20 27 27
i , 1371 14C4 1 287 24 20 19
& a0 o mdsm.) 1 496 1 468 1418 44 18 19
Average 1 403 1 445 1 406 30 22 22
Standard deviation 826 | 351 1130 13 05 | 05
* Analysed entire sample volume
- de-Ballasting (17th. test cycle : 2013, 10, 28) - Viable organisms (Bacteria)
. Control water Treated water
Test item B M E B M - E
. . 14 400 17 700 15 200 [ 260 1 &§70 1 5C0
Heterotrcphic Bacteria
15 00D 13 600 17 5C0 | 440 1 660 1 550
(CFLIL) 14 00 16 900 14 300 1 140 1 600 2 CR0
Average 14 734 16 067 15 667 1 280 1 710 1 710
Standard deviation 8055 2 1733 1 6503 1510 1418 3214
Coliform 6 2 2 9 0 0
0 0 10 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 2 1 4 0 0 0
Standard deiation 25 12 53 00 00 00
Escherichia coli 0 a 9 0 0 0
0 0 0 0 0 0
(CTu/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0
Standard deviation 00 00 00 00 00 00
T TNTC* INTC INTC* 1 5 9
(CEU/100 mL) TNTC* INICe TNTC* 6 10 5
TNTC* TNTC* TNTC* 6 9 5
Average i T — T 5 8 7
Standard deviation D e e 29 26 23
Toxicogenic Vibrio 0 C 0 0 0 0
choicrae (01, Q129) 0 0 o] 0 0 0
(CFU/100 mL) 0 0 0 0 0 0
Average 0 0 0 0 0 0]
| Standard deviation (o]} 00 00 00 00 00
* Teo Numerous To Count
CHU, Coleny Forming Unit
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